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ABSTRACT 
The new millennium is witness to a telecommunications world that is vastly different from even 
the recent past with developments in the mobile sector having dramatically changed the 
Information and Communication Technology (ICT) landscape. Mobile cellular technology has 
proliferated faster than any previous technology and is now the most ubiquitous technology in 
the world.  
The focus of this thesis is the development of a framework to enhance the Mobile User 
Experience in an Mlearning interaction. This research is contextualised by the goal-oriented use 
of mobile cellular technologies in a formal educational environment. As such the study, 
although residing in the field of Human-Computer Interaction (HCI), acknowledges issues 
arising in the Education Domain as a specific field of application. 
The aim of the research was to investigate the components of a framework to enhance the 
Mobile User Experience in an Mlearning interaction. The development of the framework was 
facilitated by the exploration of: 
the Mobile User Experience factors and 
their impact, 
on the Mobile User Experience of learners participating in a goal-oriented Mlearning 
interaction. These critical factors were documented in terms of the Mobile User Experience 
components, and the relationships of these components to each other as well as the Mobile User 
Experience of an Mlearning interaction. 
The research, grounded in a phenomenological research philosophy, applied an inductive 
reasoning approach, and was operationalised through a single case study methodology. A 
qualitative research strategy was considered appropriate, as the phenomenon of User Experience 
is linked to the hedonistic attributes of the interaction.  
This study was conducted in four phases with focus on three embedded units of analysis. The 
three units of analysis were identified as: 
The learner as end user in an Mlearning interaction;  
The educator as designer of the Mlearning interaction; and 
The Mlearning interaction. 
The research revealed that the Mobile User Experience of an Mlearning interaction is affected 
by the mobile user, mobile use, mobile device, mobile business practices, mobile networks, 
mobile interaction and mobile context. Within the Mlearning interaction the significant 
components are the learners as mobile users, the enhance interactions, removal of barriers to the 
interaction, goal-oriented nature of the interaction and the educational context. Identifying these 
components and their associated Mobile User Experience factors and impacts, present the main 
contribution of this thesis. 
In conclusion, the limitations of the study are documented and topics for future research are 
outlined. 
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CHAPTER 1: SCOPE OF THE RESEARCH 
1.1 BACKGROUND AND INTRODUCTION 
This is a study of the Mobile User Experience (MEX
1
) in Mobile Learning (Mlearning) 
interactions. This study focuses on learning interactions as goal-oriented within a formal 
teaching and learning environment. It is based on a case study that was conducted at Cornwall 
Hill College. Cornwall Hill College, a private school in Pretoria, Gauteng, has embraced and 
institutionalised the use of mobile cellular technology as an alternative to Information and 
Communication Technology (ICT). 
1.1.1 Background 
My involvement with the use of mobile phones in education started with the MobilED
2
 initiative 
in 2005. Through various subsequent pilots, projects and initiatives of CSIR Meraka, in 
collaboration with Cornwall Hill College and others
3
, an understanding of the use of mobile 
phones in education has been shaped
4
.  
Cornwall Hill College is a private school located in Irene, Centurion, in the Gauteng Province, 
South Africa as shown in the map in Figure 1-1. 
                                                     
1
 The abbreviation MEX is used in preference to MUX due to the established Mobile User Experience community of 
practitioners established in 2008. http://www.pmn.co.uk/mex/. For readability, the abbreviation will be used 
interchangeably with the written out term throughout the study. 
2
 MobilED (Mobile Education) (2005) started as an international collaborative project between the South African 
Meraka Institute of the CSIR, University of Pretoria, Tshwane University of Technology and the University of 
Pretoria, and international partners, including the Media Lab of University of Art and Design Helsinki (Finland), 
Escola do Futuro Universidade de São Paulo (Brazil) and the WikiMedia Foundation (United States). The MobilED 
project aimed to integrate mobile cellular technology and services into teaching and learning and thus promoting 
meaningful interactions with information. In the absence of desktop computers and ubiquitous internet access, 
MobilED endeavours to research alternative access to the information age to prepare learners for full participation 
in the knowledge society. 
3 
Shuttleworth Foundation, Department of Education, Mindset and other. See list of publications. 
4
 See list of publications. 
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Figure 1-1: Locality of Cornwall Hill College 
The College is situated in Irene, on approximately 25 hectares of land donated by a prominent 
local family, for educational purposes. Figure 1-2 shows the front of the school. The school first 
opened its doors in January 1998, with about 380 learners
5
 from Grade 0 to Grade 9. The 
College is a registered ISASA
6
 school. Currently enrolment is in excess of 1700 learners. The 
schooling offered is divided into the following phases: the Preschool (Grade 000 to Grade 0), 
the Junior Preparatory School (Grade 1 to Grade 3), the Senior Preparatory School (Grade 4 to 
Grade 6), the Middle School (Grade 7 to Grade 9), and the College (Grade 10 to Grade 12). 
There are approximately 400 learners in the College and of a teaching compliment of 112, 63 
educators teach in the College. The language of instruction for all grades is English, but it is 
estimated that half of the learners are English Second Language speakers. The learners are of 
mixed gender and hail from different ethnic backgrounds (Cornwall Hill College, 2010). 
                                                     
5
 In South African schools, the term learner is used as opposed to student. The two terms will be used 
interchangeable in this study. 
6
 Independent Schools Association of South Africa (ISASA) is the largest association of independent schools in South 
Africa and the Southern African region. Independent schools are also known as private schools. 
http://www.isasa.org/ 
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Figure 1-2: Cornwall Hill College 
The College has embraced innovative practices and technology to enhance its educational 
practices. The college has six computer labs, every teacher has a computer in their classroom 
and there are mobile computer labs, which contain 25 laptops each. All of the classrooms and 
offices are linked to a local network; additionally most of the school is covered with wireless 
access. All the learners, from grade 7 onwards, have their own school email address and 
personal roaming profile. In the spirit of innovation, the management of Cornwall Hill College 
decided not to ban mobile phones, but rather to harness the possibilities associated with the 
technology.  
The school has institutionalised the use of mobile phones by learners and has actively supported 
research to encourage the responsible use of mobile technologies in an educational environment. 
A number of educators have implemented Mlearning in their teaching practices, and staff 
members (associated with the College) have received innovative teaching awards from 
international organisations. Figure 1-3 shows a learner using a mobile phone for educational 
purposes. 
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Figure 1-3: Using mobile phones in Mlearning interaction 
The College thus offers a model environment in which to research the phenomenon of Mobile 
User Experience in Mlearning interactions without having to navigate issues associated with 
adoption and integration. 
Drawing from the experiences at Cornwall Hill College where mobile phones were successfully 
integrated into the school milieu, many other formal and informal educational institutions were 
asking for assistance and advice in duplicating the successes. These successes hinged on the 
positive user engagement through the technology and subsequent motivation and enthusiasm of 
the students to connect with content in ways that were meaningfully contributing to attaining 
educational goals. The knowledge generated represented a vast diversity of situations and 
perspectives. This brought to light the complexity of the phenomenon of the student as mobile 
user‘s experience of the mobile learning interaction. In the light of the near ubiquitous spread of 
mobile phones amongst this age group, it became clear that further investigation, exploring and 
describing of the phenomenon would aid future implementation developments and this study 
started to take shape. 
1.1.2 Introduction 
This study seeks to develop a framework to enhance the Mobile User Experience in an 
Mlearning interaction. The lack of literature on the Mobile User Experience, beyond opinion 
based anecdotal accounts of relatively small implementation instances, has necessitated the 
development of a theoretical framework to guide the exploration of the Mobile User Experience 
in an Mlearning interaction within Cornwall Hill College (Dix, 2010; Hassenzahl & Tractinsky, 
2006).  
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The dual nature of the User Experience, which consists of the affordances supplied by the 
technology and the requirements of the domain within goal-orientated interactions, informs the 
study (cf. Section 2.3). This dual nature of the User Experience, together with the development 
of an understanding and the identification of the components of the User Experience, underpins 
and directs the study.  
To explore the affordances supplied by the technology, the study will aspire to exploit the 
narrative on the notion of a Mobile Human-Computer Interaction (MHCI), to inform the 
concept of a Mobile User Experience. The requirements of the domain will also be investigated 
through Mlearning as focus of the educational domain.  
Oinas-Kukkonen and Kurkela (2003) observe that mobile services and applications can be 
divided into highly goal-driven and entertainment-focused activities. They argue that goal-
driven or task orientated services and applications should support directed and timeous 
interactions whereas entertainment-focused interactions enable the user to pass the time and are 
less directed (Hassenzahl, 2005; Oinas-Kukkonen, 1999; Oinas-Kukkonen, 2000; Oinas-
Kukkonen & Kurkela, 2003). Within the focus outlined above, goal-driven interactions, as 
opposed to entertainment-focussed interactions, will narrow the scope towards the formation of 
a theoretical framework. 
The theoretical framework will serve as an academic description of the Mobile User Experience 
in an Mlearning interaction to enable a guided exploration of this phenomenon within Cornwall 
Hill College‘s formal teaching and learning environment. Figure 1.4 illustrates the 
conceptualisation of the theoretical framework through a literature study. 
 
 
Figure 1 4: Context of documented study 
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As such, although primarily residing in the field of Human-Computer Interaction (HCI), the 
study recognized issues arising from the education domain as a specific field of application.  
It is envisaged that this study will further enrich the existing knowledge base by expanding on 
the notions of the Mobile Human-Computer Interaction (MHCI) and Mobile User Experience. 
Additionally, it is foreseen that this study will enable the development of guidelines to support 
the Mobile User Experience of Mlearning interactions. Furthermore, this study will also enable 
future research to develop applications and services that would promote the uptake and 
participation of learners as end users, in the mobile teaching and learning environment. This 
research could, with due consideration to the limitations of such an approach, be abstracted to 
develop guidelines to support the Mobile User Experience of other goal-orientated interactions 
in diverse application domains.  
The remainder of this chapter will present a concise overview of this engagement. Section 1.2 
briefly outlines the background to the research problem, and Section 1.2.1 describes the 
rationale for the research. Section 1.3 formulates and presents the research question and 
investigative questions that will guide the exploration. Section 1.4 and Section 1.5, respectively 
gives an overview of the research methodology and design, and discusses the scope and context 
of the study. This introductory chapter will conclude with an outline of the organisation of the 
rest of the thesis in Section 1.9.  
Having outlined the remainder of the thesis in general and the chapter specifically, the next 
section will present the background of the study. 
1.2 BACKGROUND TO THE RESEARCH PROBLEM 
The new millennium is witness to a telecommunications world that is vastly different from even 
the recent past with developments in the mobile sector having dramatically changed the ICT 
landscape. Mobile cellular technology
7
 has proliferated faster than any previous technology and 
is now considered the most ubiquitous technology in the world (Khalil, Dongier, & Quiang, 
2009; Subramanya & Byung, 2009). Mobile phones will enable approximately 5 billion people 
worldwide to communicate and share information by the end of 2010 (ITU Report, 2010). It is 
estimated that round about one out of every two people in the world owns a mobile phone. More 
than one out of 4 African and one out of 3 Asian owns a mobile phone, while Europe‘s 
                                                     
7 
Henceforth mobile cellular technology will be used interchangeable with the term mobile phones. 
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penetration has surpassed the 100% mark with the Americas rapidly moving to the same 
statistic (ITU Report, 2009; ITU Report, 2010).  
In the epoch of telecommunication and technology advancements, place bound communication, 
knowledge generation and access, has evolved into a person bound endeavour. The 
personalisation of technology has been very apparent with the uptake of Web 2.0 that reflects 
and celebrates the contribution and connectedness of the individual. 
The design of HCI systems have reflected this personalisation of technology with user centred 
design and participatory design methodologies becoming prevalent. Dix (2010) acknowledges 
the individual experience of technology, a focal point within HCI, as the increased focus on 
User Experience. The educational environment has been subjected to similar directives with the 
advancement of virtual personal learning spaces, personalised learning and the creation of 
personal meaning as pedagogical objectives. 
Mobile technology‘s application in education is the focus of the emerging domain of Mlearning. 
Through numerous pilots and initiatives, Mlearning has shown the potential to overcome several 
barriers experienced in education and to enhance the learning environment. This potential is 
however contrasted in studies that detail the relative high dropout rate and non-use for students 
using a diverse array of electronic learning systems, when compared to the traditional face-to-
face classroom interactions. The learner, as end users, often indicates frustration with 
technology as a major stumbling block for the use and participation in technology enhanced 
systems (Mc Laren, 2004; Romiszowski, 2004).  
This study is motivated by shared experiences, which have shown that the mobile phone has the 
potential to facilitate Mlearning interactions. These interactions can be facilitated as goal-
orientated interactions that provide alternative access and participatory mechanisms in ways that 
are both beneficial and relevant to the educational community
8
. These ideals are however 
dependant on the uptake by the student as end user. 
1.2.1 Uptake of technology enhanced learning 
The lack of active participation and use of technology enhanced learning environments has 
caused organisations to increasingly require evidence that systems and programs will be widely 
accepted and utilized before investing strained resources in implementing them (Davis & Wong, 
2007). As such, it is necessary to not only design a usable technology, but also engaging 
                                                     
8
 The list of publications documents some of the more significant learning that has occurred. 
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technology enhanced learning environments in which students, as end users, become active 
participants.  
Davis and Wong (2007) have linked limited participation and engagement to negative 
educational User Experiences. They argue that negative User Experiences result in the 
ineffective utilization of expected pedagogical gains and organisational benefits. This finding is 
collaborated by a comprehensive survey of 1000 users that found poor User Experience 
translated to the abandonment of data services (WDSglobal, 2010). Lee (1986) further expounds 
by stating that the mere availability of technology does not equate to increased utilisation. As a 
result, it is imperative to acknowledge the educational User Experience in order to provide an 
optimal learning environment that facilitates active participation by the students as end users.  
Research has had a propensity to focus on technical and pedagogical issues with limited 
attention to the Educational User Experience and factors that would influence it. Furthermore, 
despite the near ubiquitous spread of mobile phones, insubstantial and limited research has 
focused on the Mobile User Experience in an Mlearning interaction. 
The following section develops an initial understanding of the Mobile User Experience for this 
study. 
1.2.2 Mobile User Experience in an Mlearning Interaction 
Ledford (2009) argues that the Mobile User Experience is not monolithic as it is dependent on a 
number of factors. In addition, there is an acknowledged inter-relationships and dependency of 
Mlearning on the technology that supports it (Laouris & Eteokleous, 2005; Ledford, 2009; 
Quinn, 2000; Sharples, Arnedillo Sánchez, Milrad, & Vavoula, 2007). To this end, the Mobile 
User Experience of an Mlearning interaction is viewed as being underpinned by the attributes 
and affordances of the technology and the requirements of the pedagogy interaction, to realise 
and support the aims of the user. 
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Figure 1-4: MHCI as support for Mlearning 
The relationship between MHCI and Mlearning can be illustrated as in Figure 1-5. MHCI is 
depicted as a domain that is concerned with the reasons and ways in which people act and 
interact with data, which is accessed through the mobile device. The relationship outlined above 
underpins the Mlearning interaction by providing affordances to it (Bauer & Patrick, 2004; 
Love, 2005). The Mlearning interaction is primarily concerned with supporting learning (Ally, 
2009).  
The attributes and affordances of the technology as presented by MHCI, do not define 
Mlearning. These attributes and affordances of the technologies however, do support the 
curriculum guided learning endeavour by offering required characteristics to fulfil the 
technology requirements for an Mlearning interaction. This distinction, although slightly 
diffused, provides layers that present a direct or indirect impact on the Mlearning interaction of 
the user. At the same time it provides a useful schema in that a clear statement of concern is 
represented. MHCI provides a broad enabling platform and interactions while Mlearning uses 
the platform and interactions for educational endeavours in the Mlearning interaction. 
 Traxler (2009a) concurs stating that ―hardware devices and technical systems are all without 
exception designed, manufactured and marketed for corporate, retail or recreational users. Any 
educational use of the devices and the systems are necessarily parasitic and secondary‖ (p. 16). 
The discussion above has provided a description of the dynamics between the requirements of 
mobile learning and the affordances and attributes supplied by the MHCI within curriculum 
driven interactions. The nature of the User Experience is delineated further in Section 2.3. 
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This initial understanding of the Mobile User Experience of an Mlearning interaction underpins 
the formulation of the research questions in the following section. 
1.3 THE RESEARCH QUESTION 
User experience (UX) is an acknowledged factor in the successful uptake and use of technology 
(Dix, 2010; McCarthy & Wright, 2004; Pine & Gilmore, 1998). Although User Experience 
research informs practice on, not only functional, but also hedonistic needs (Roto, 2006), 
limited empirical research is available to reflect this (Hassenzahl & Tractinsky, 2006). This is 
even more evident when one considers the Mobile User Experience. 
Contemplating the above, it is apparent that there is a gap in the literature for research to 
explore the Mobile User Experience in an Mlearning interaction. Babbie (2005) states that 
exploratory research of this kind is associated with enquiries of emergent phenomenon and 
therefore it is well aligned with the focus of this study.  
The aim of this thesis is to advance the understanding of the Mobile User Experience in 
Mlearning interactions within formal education, by identifying the components that would 
inform the interaction. These identified components are underpinned by Mobile User 
Experience factors and the impact they will have on the interaction. Together above mentioned 
concepts contribute towards the initial development of a theoretical framework and, through a 
subsequent guided exploration, the development of a coherent framework (Tomhave, 2005). 
This framework would enable the appropriate development of Mlearning services and 
technology for the enhancement of the Mobile User Experience in the Mlearning interaction. 
Tomhave defines a framework as ―a fundamental construct that defines assumptions, concepts, 
values, and practices, and that includes guidance for implementing itself ‖ (Tomhave, 2005, 
p.9).    
The following main research question and related investigative questions will guide and frame 
this exploration. The main research question of this study is: 
 
 
The first investigative question of this study is presented below: 
 
 
What are the components of a framework which will enhance the Mobile User Experience 
in an Mlearning interaction?  
 
 What are the Mobile User Experience factors that influence the Mlearning interaction? 
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This question will direct the exploration in order to identify the Mobile User Experience factors. 
It was pursued through the ensuing literature study and underpins the formation of the 
theoretical framework. The latter, will serve to inform the exploration of the phenomenon of the 
Mobile User Experience in an Mlearning interaction on a conceptual level. 
The second investigative question of this study is presented below: 
 
  
The second question aims to direct the exploration in order to recognize measurable and 
observable units of analysis within the theoretical framework. The question guides the 
identification of impacts of the Mobile User Experience factors, through the literature study, and 
directs the exploration in order to recognize measurable and observable units of analysis 
towards the conceptualisation of the theoretical framework. The identified units of analysis will 
serve to inform the data collection in the exploration of the phenomenon of the Mobile User 
Experience in an Mlearning interaction. 
In light of the research question and two investigative questions formulated in this section, the 
research methodology and design will be expanded on, in the following section. 
1.4 RESEARCH METHODOLOGY AND DESIGN 
In terms of the research question formulated, the aim of the research is to investigate the 
components of a framework to enhance the Mobile User Experience in an Mlearning 
interaction.  
The research, grounded in a phenomenological research philosophy, applied an inductive 
reasoning approach, which will be operationalised through a single case study methodology 
(Hyde, 2000; Yin, 2003a). There are convincing arguments for the choice of qualitative research 
strategy for data collection, within the single case study research methodology, as the 
phenomenon of User Experience, is linked to the hedonistic attributes of the interaction 
(Hassenzahl & Tractinsky, 2006; Roto, 2007).  
 What are the impacts of these identified Mobile User Experience factors within the 
Mlearning interaction? 
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This study is conducted over four phases as illustrated in Figure 1-6. 
Figure 1-5: Four phases of the research. Adapted from Alexander (2010) 
Each of the phases will be briefly outlined below. 
1.4.1 Phase 1 
The first phase of the research consists of a literature study. The deficiency of literature on 
Mobile User Experiences in general and Mobile User Experience in Mlearning specifically, 
compelled a contextualisation of the research across the relevant domains of Human-Computer 
Interaction and Educational Research with their specific focus on Mobile Human-Computer 
Interactions (MHCI), User Experience and Mlearning.  
The literature study aims to develop a theoretical framework, through the investigation of 
relevant literature sources. The idea behind the framework is to guide the exploration of the 
Mobile User Experience of an Mlearning interaction in formal education, as revealed at 
Cornwall Hill College. The literature study will therefore assist in the conceptualisation of the 
framework.  
In order to realise this aim, an understanding of the notion of a User Experience as part of a 
larger human experience needs to be developed (Chapter 2). The aim of this investigation would 
be to further explore the nature of the User Experience (advancing the narrative in Section 
1.2.2) and to identify the components inherent to a User Experience. These components will be 
used to further guide the exploration into the nature of the User Experience in terms of the 
attributes and affordances of the technology (the mobile cellular technology), and the 
requirements of the pedagogy interaction (Mlearning interaction). 
The attributes and affordances (cf. Figure 1-4 and 1-5) of the technology are explored by 
conceptualizing the mobile human-computer interaction, as a focus of human-computer 
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interactions. This exploration aims to contribute towards the development of the concept of a 
Mobile User Experience and the identification of the related components of the Mobile User 
Experience (Chapter 3).  
The requirements of the pedagogical interaction reveal domain specific requirements. In this 
case, the domain is Mlearning as a focus of the education domain. This exploration aims to 
identify the related components of a Mobile User Experience in Mlearning interactions and is 
documented in Chapter 4.  
 
 
 
 
 
 
 
 
 
 
 
 
The development and conceptualisation of the various ideas outlined above enable the 
progressive identification of the components of the following:  
 in Chapter 2 the User Experience,  
 in Chapter 3 the Mobile User Experience and  
 in Chapter 4 the Mobile User Experience in an Mlearning interaction.  
The identification of the components, their Mobile User Experience factors and the Mobile User 
Experience factor‘s impacts, all contribute towards the conceptualisation of the theoretical 
framework (outlined in Chapter 5 and presented in Chapter 7). This progressive theory building 
Figure 1-6: Diagrammatical depiction of the literature review 
SCOPE OF THE RESEARCH 14 
 
for this study, in line with deliberations by Yin (2003a; 2003b), Dewey (1938) and others 
(Creswell, 2007; Kaplan, 1998; Shields & Tajalli, 2006), is illustrated in Figure 1-7 above. 
1.4.2 Phase 2 
Yin (2003a) argues that the ―reliance on theoretical concepts to guide the design and data 
collection when using a case study, remains one of the most important strategies for completing 
case studies‖ (p. 3).  
The phenomenon of Mobile User Experience in an Mlearning interaction is a relatively 
undocumented emerging phenomenon that consists, by its very nature, of complex and vast 
interactions. Notably, the literature study in Phase 1 facilitated the necessary insights to develop 
a theoretical framework that would guide the exploration of the phenomenon at Cornwall Hill 
College. 
1.4.3 Phase 3 
In accordance with Yin‘s (2003b) considerations, the initial objective of this phase is to develop 
preliminary concepts at the outset, in order to: 
 develop criteria for case selection and to select the case,  
 identify the embedded units of analysis for the selected case, 
 identify data collection methods,  
 develop relevant data collection tools, and to 
 facilitate both methodological and data triangulation (cf. Section 6.2.4.3 as well as Figure 8-
5) 
Phase 3 incorporates three subsequent sub-phases each focussing on an embedded unit of 
analysis in the case, as outlined by Yin (2003b). This embedded single case study design was 
adapted for this study, as illustrated in Figure 1-8.  
 
 
 
 
 
 
 
Figure 1-7: Embedded case study design. Adapted from Yin (2003b) 
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The embedded units of analysis were identified from criteria derived from the theoretical 
framework as: 
 The learner as end user in an Mlearning interaction, 
 The educator as designer of the Mlearning interaction and 
 The Mlearning interaction. 
The specific embedded units of analysis and participants in each unit were then identified 
through purposeful sampling (Creswell, 2005; Creswell, 2007).  
Each of the units of analysis would inform on an aspect of the Mobile User Experience in an 
Mlearning interaction at Cornwall Hill College and, as a whole, contribute to the 
conceptualisation of the framework. The study makes use of qualitative data collection and data 
analysis methods. The data collection and analysis methods will be discussed further in detail in 
Section 6.2.4. Triangulation was facilitated by using different data collection methods to explore 
the same phenomenon (cf. Section 8.3). 
1.4.4 Phase 4 
The aim of any empirical study is to bring finding as and results to a satisfactory conclusion. 
The theoretical framework developed in Phase 2, is augmented with domain reflections derived 
from the guided exploration in the case study in Phase 3. The aim of the case study documented 
in Phase 3 is to conceptualise the framework to enhance the Mobile User Experience in an 
Mlearning interaction, in this concluding phase. 
1.5  SCOPE AND CONTEXT OF THE STUDY 
The research focus is on a phenomenon that is extensive and emergent. The vast scope 
represents a challenging research task, regardless of the more specific interests that the research 
has declared. The extensive and complex phenomenon of Mobile User Experience in a goal-
oriented Mlearning interaction framed by MHCIs in an educational context was investigated 
from a narrow empirical perspective.  
Hassenzahl (2005), referring to the end user mode of interaction with mobile technology, 
distinguishes between goal mode and action mode. Goal mode is characterised by the user 
wanting to achieve a goal as opposed to action mode, where the user is focused on 
entertainment. Entertainment activities include interactions such as browsing or gaming. The 
interactions that were considered in the scope of this study were strictly limited to goal-
orientated interactions as opposed to general browsing or recreational interactions (Hassenzahl, 
2005; Oinas-Kukkonen, 1999; Oinas-Kukkonen, 2000; Oinas-Kukkonen & Kurkela, 2003). 
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The study, although acknowledging the complexity of the phenomenon, does not focus on 
learning or learning gains or the measurement of either of these, in the Mlearning engagement. 
Focussing on the Mlearning interactions as opposed to the engagement, this study considers the 
contextualised use of mobile phones in order to facilitate curriculum driven task completion, as 
part of a mobile enhanced learning environment. Therefore, the following were not dealt with as 
primary concerns in this study: 
 While acknowledging the role of instructional design and learning interaction design in the 
technology-enhanced environment, this study‘s primary focus is on the experiences of the 
learner as end users of mobile cellular technology in a curriculum driven Mlearning 
interaction. 
 Technology adoption, and factors affecting technology adoption and integration, is an 
ongoing discussion in education (Voogt & Knezek, 2008). This study, however, selected to 
focus on the mobile technology in use as mobile human-computer interaction. 
The framework developed in this study therefore represents a single perspective of Mobile User 
Experience in an Mlearning context. The findings obtained are, as a result, contextualised in the 
case. 
As the theme of this study is related to a technology that is evolving and developing at a 
phenomenon rate, the User Experience, use and impact of the technology are poised to keep 
pace and change, alongside the technological affordances. This, in turn exasperates future 
research potential.  
This research and its findings are then put forward as a step towards understanding and 
enhancing the Mobile User Experience in goal-orientated interactions within an educational 
context. 
1.6 BENEFITS AND SIGNIFICANCE OF THE STUDY  
As previously stated, this study aims to explore the Mobile User Experience of Mlearning 
interaction in order to provide an initial understanding. This initial understanding will assist in 
promoting the design and development of mobile augmented learning environments, which will 
also promote the uptake and participation of learners as end users.  
The primary contribution of this study is therefore a framework to enhance the Mobile User 
Experience in Mlearning interactions and its respective identified components. In order to 
enhance the Mobile User Experience of an Mlearning interaction, the overall User Experience 
needs to be considered. It is envisaged that by identifying and describing the components of the 
Mobile User Experience and their associated Mobile User Experience factors and impact, 
practitioners will be able to develop engaging mobile enriched teaching and learning 
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environments. Abstraction of these elements would, under specific conditions, enable the design 
of other goal-oriented mobile interactions in a number of domains. Practical implementation 
considerations are included to facilitate the uptake and further exploration, design and use of the 
framework. 
Additionally, as very limited literature on the User Experience in Mlearning interactions exist, 
this study then further aims to contribute to the local and international knowledge base on 
Mobile User Experience in goal-orientated interactions in general, and in the Mlearning domain 
specifically. 
1.7 ETHICAL CONSIDERATIONS 
Researchers are accountable for the way in which they conduct research. The research results 
and methodology should be open to discussion and criticism, and there should be no hidden or 
secondary agenda. This will enable the researcher to evaluate and measure the standards of his 
or her conduct (Creswell, 2007). Aware of the specific vulnerabilities of the participants 
(learners) as youthful and possibly naive participants, the research aimed to be heedful of their 
individual interests and rights by adhering to the following principles: 
 Informed consent;  
 Voluntary participation;  
 Confidentiality; and  
 Anonymity. 
Institutional consent was obtained from the school management and governing body. 
1.8 THE ORGANISATION OF THE THESIS 
The chapter layout is illustrated in Figure 1-9..  
This study is reported on in nine chapters. An overview of the remaining chapters, is briefly 
outlined below: 
 Chapter 2 considers the literature that deals with User Experience and derives the 
components that influence it. 
 Chapter 3 contains a literature review of the factors that impact on the user in a MHCI and 
highlights the relevant critical User Experience factors that would impact on the Mobile 
User Experience 
 Chapter 4 is an overview of the literature on Mlearning and highlight the factors that have 
an impact on the mobile learning interaction. 
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 Chapter 5 considers the literature on User Experience, MHCI and Mlearning and derives a 
theoretical framework.  
 Chapter 6 presents a review of the research methodology used in the study. The case criteria 
and embedded units of analysis as part of the case study are identified and relevant 
instruments are developed. The philosophical perspective, research approach, research 
strategies and data gathering tools and activities are delineated. The ethical considerations 
are expanded on and the phases of the research are comprehensively discussed. 
 Chapter 7 describes the exploration of the embedded units of analysis and documents the 
analysis and findings. 
Figure 1-9: Chapter outline 
SCOPE OF THE RESEARCH 19 
 
 Chapter 8 articulates the conceptualisation of the Framework to enhance the Mobile User 
Experience of the Mlearning interaction. 
 Chapter 9 contains an overview of the study, the conclusion, limitations of the research and 
recommendations for further research as well as practical implementation considerations. 
1.9 SUMMARY 
Chapter 1 introduced the concept of the Mobile User Experience of an Mlearning interaction as 
framed by the requirements of pedagogical interaction and the attributes and affordances of the 
technology. The aims of the research and the research question that would guide the exploration 
were articulated. A broad overview of the research methodology and design was given and the 
scope and context of the study was outlined. The significance of the study was touched on and 
the ethical considerations were expressed. 
Chapter 2 will further this understanding of the nature of the User Experience as part of the 
human experience and identify the components of the User Experience. 
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CHAPTER 2:  USER EXPERIENCE 
2.1 INTRODUCTION 
Chapter 1 has introduced the concept of the Mobile User Experience in an Mlearning interaction 
as underpinned by the attributes and affordances of the technology and the requirements of 
pedagogical interaction to realise and support the aims of the user (cf. Section 1.2.2).  
 
Figure 2-1: Conceptualisation of the theoretical framework 
Chapter 2 focuses on the User Experience as part of the human experience as a whole (cf. 
Section 2.1). The conceptualisation of the theoretical framework is initiated by reviewing the 
nature of the User Experience and identifying the components that frame a specific user‘s 
experience. The process is illustrated in Figure 2-1.  
While an initial case was made for the nature of a User Experience as consisting of the 
attributes and affordances of the technology and the requirements of the pedagogical interaction, 
this chapter aims to investigate this phenomenon in more detail. The deliberations incorporate 
literature on the User Experience and highlight their applicability to domains other than 
education (cf. Section 2.2). Additionally the components applicable to a User Experience are 
identified through a review of various narratives on the User Experience in literature (cf. Section 
2.3). 
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The summary (cf. Section 2.5) presents an overview of the insights gained from the review, lists 
the components of the User Experience and hints at the added complexity of the Mobile User 
Experience. 
The following section deliberates the origins of experience as an economic distinction and 
outlines the understanding which frames the User Experience. 
2.2 EXPERIENCE VS USER EXPERIENCE  
User experience (UX), as a trans-discipline and emerging concept, has a multitude of definitions 
that are sympathetic to its origins and which hints at its complexity and richness. Dix (2010) 
observes that with the growth of the web, much software that was traditionally sold as products 
have now evolved into services. He argues that, where products allow for one infrequent point 
of choice, services allow near continuous choice. User-experience therefore, becomes 
imperative to success. Pine and Gilmore (1998) position experience as a unique offering 
facilitated by the emerging experience economy. Their economic distinctions, inherent to 
different economies, are represented in Table 2-1. 
Table 2-1 Economic Distinctions (Pine and Gilmore, 1998) 
Economic Offering Commodities Goods  Services Experiences 
Economy Agrarian Industrial Service Experience 
Economic Function Extract Make Deliver Stage 
Nature of Offering Fungible Tangible Intangible Memorable 
Key Attributes Natural Standardized Customized Personal 
Method of Supply Stored in bulk Inventoried after 
production 
Delivered on 
demand 
Revealed over a 
duration 
Seller Trader Manufacturer Provider Stager 
Buyer Market User Client Guest 
Factors of Demand Characteristics Features Benefits Sensations 
Pine and Gilmore also argue that an experience occurs when an organisation intentionally uses 
services and goods to engage individuals in such a way as to create a memorable event. Forlizzi 
and Ford (2000) in their deliberation, distinguish between experience, an experience and 
experience as a story. They interpret experience as the constant stream of events that occur 
during moments of consciousness, an experience as a finite happening and experience as story 
as a remembered finite happening. They posit that a single experience consists of numerous 
smaller experiences which, each in turn, relate to the context, people and products. Forlizzi and 
Ford‘s (2000) understanding of the elements that influence the experience is depicted in Figure 
2-2. 
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Figure 2-2: Influence on experience (Forlizzi and Ford, 2000) 
In Figure 2-2, ―User‖ represents the influence people have on the experience, bringing prior 
experience, emotions, values and their cognitive sensory experience. ―Product‖ represents the 
influence of artefacts in use. Forlizzi and Ford (2000) conclude by saying that, ―user-product 
interactions take place in a context of use, shaped by social, cultural and organizational 
behaviour patterns‖ (p. 420).  
In contrast to above mentioned, Forlizzi and Battarbee (2004), do not however distinguish 
between experience and User Experience. Both the users‘ interaction with a system and 
contextual events are grouped together as experience. Roto (2006), however, argues that the 
term experience encompasses too many variables and that a focus on the interaction and 
experiences of the user with an interactive system is desirable. She states that ―making this 
distinction would help us to understand what is meant by experience or User Experience, to 
identify the factors affecting User Experience, and also to evaluate User Experience in a 
systematic way‖ (p. 32). 
Furthermore, Roto views User Experience as a unique manifestation of experience that: 
 involves a service or product, 
 is related to an interaction with the system and 
 does not need to be interactive. 
This study will build on this understanding, and focus on a User Experience as opposed to an 
experience.  
Having now focussed the notion of a User Experience, the nature of the User Experience is 
examined in the following section.  
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2.3 THE NATURE OF THE USER EXPERIENCE  
In the light of the discussion above, the concept of User Experience has been developed and 
refined to denote a person interacting with an interactive computing device as an artefact in use. 
The phrase User Experience is primarily used by the HCI community to define the context of 
user-centred design. The term was sporadically used in the late 1970‘s and early 1980‘s but it 
was largely popularised by Apple Computer‘s Don Norman‘s9 self-chosen title of User 
Experience Architect in 1993. The term has consequently evolved to represent a commitment to, 
and focus on improved quality HCI as a demarcating product characteristic.  
In 2000, at the height of the dot.com technology boom, the term UX was linked almost 
exclusively to publications which focused on elements pertaining to web design. User 
Experience has consequently, in its period of growth and popularisation, been confused and 
used interchangeably with User Centred Design (UCD) and Experience Design. This uncertain 
lexical and conceptual distinction has lingered as UX has evolved apart from HCI as a pertinent 
issue in various technology supported research fields (Knemeyer & Svoboda, 2008; Norman, 
Miller, & Henderson, 1995).  
In his reflection on the HCI domain, Dix (2010) observes that where the term usability was 
often synonymous with HCI, it has now been replaced by interaction design and has refocused 
HCI as a design discipline. He argues against this view and states that the term HCI denotes the 
full set of situations and design practices that bear down upon the design of technology 
products. These said design practices incorporate designing the User Experience taking into 
consideration the user‘s perceptions about the technology. 
The User Experience is furthermore focused on the user as an individual and is considered a 
personal experience affected by, not only the usability of the technology in use, but also the 
user‘s expectations and previous experiences (Hassenzahl & Tractinsky, 2006; Roto, 2006). 
Controlling a User Experience implies the pre-emptive and reactive navigation of randomly 
occurring factors. Practitioners and designers therefore, cannot design a User Experience but 
can design for a User Experience where components in the interaction are considered 
(McCarthy & Wright, 2004; Roto, 2006; Wright, 2003). 
In light of this understanding, the review that follows highlights several authors‘ reflections on 
the nature of the User Experience. Although seemingly diverse, they are all underpinned by a 
shared common view that the nature of the User Experience is two dimensional. The first of 
                                                     
9 
http://www.jnd.org/bio-sketch.html 
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these dimensions is grounded in HCI considerations, which includes usability. The second 
dimension is defined by domain considerations that, in the subsequent discussion, are termed as 
perceived usefulness (Oinas-Kukkonen, 1999), strategic matters (Bevan, 2008) or utility 
(Nielsen, 1993). These views are briefly outlined below. 
Oinas-Kukkonen (1999), in a study of user perceptions, found a strong correlation between 
perceived usefulness, fluent navigation and positive User Experience. (Figure 2-3) 
 
Figure 2-3: Prerequisites for positive Mobile User Experience (Oinas-Kukkonen, 1999) 
Oinas-Kukkonen‘s study emphasizes the importance of the perceived usefulness and the fluent 
navigation of a mobile system and places usability as part of the fluent navigation. His findings 
put forward that:  
 perceived usefulness is mainly a strategic matter and  
 fluent navigation is in essence a matter of systems design.  
Similarly, Bevan (2008) identifies two types of UX measures. Firstly, measures that result from 
using the whole system; which he describes as usability in use (termed strategic matter by 
Oinas-Kukkonen). Secondly, measures that result from the quality of the user interface, which 
he describes as interface usability (called matters of systems design in the discussion by Oinas-
Kukkonen). Bevan further argues that, for a product to be usable and accessible the users should 
be able to appropriate the product, service or application to achieve their goal in an acceptable 
amount of time, and be satisfied with the results. Bevan further proposes a breakdown of the 
strategic matter into three main areas namely: 
 Usability in use: Bevan (2008) corresponds this to the ISO 9241-11 definition of usability as 
effectiveness, efficiency and satisfaction 
o Effectiveness in use: Error free completion of interaction to achieve desired goal. 
o Productivity in use: Speed with which a user can achieve the desired goal. 
o Satisfaction in use: The extent to which the user‘s expectations are met. 
o Likability.  
o Pleasure.  
USER EXPERIENCE 25 
 
o Comfort.  
o Trust.  
 Flexibility in use: A measure of the degree in which the product, service or application is 
usable in all contexts of use. 
o Context conformity in use: Product, service or application use, meets requirements 
in the intended context of use. 
o Context extendibility in use: Use in contexts beyond those initially intended. 
o Accessibility in use: Accommodation of users with specified disabilities. 
 Safety: Minimising unwanted results. 
Although semantically different, Nielsen (1993) concurs that there is a distinction between the 
strategic goal and the systems design goal, as outlined by Bevan. Similarly to Oinas-Kukkonen 
(1999), Nielsen distinguishes between utility and usability as components of usefulness. Nielsen 
further defines usefulness as ―the issue of whether the system can be used to achieve some 
desired goal‖ (p. 26). 
 
 Figure 2-4: A model of the attributes of system acceptability (Nielsen, 1993) 
Nielsen explains utility as the answer to ―the question of whether the functionality of the system 
in principle can do what is needed‖ (p. 26). Usability, Nielsen denotes as ―how well the user can 
use the functionality‖ (p. 26). These concepts are linked as shown Figure 2-4. 
The views outlined by Oinas-Kukkonen, Bevan and Nielson affirm that the nature of the User 
Experience not only incorporates HCI issues but should also be imbedded in the requirements of 
the application domain. The study therefore implies that the nature of the UX is underpinned by 
the attributes and affordances of the technology and requirements of the application domain. 
An investigation into the nature of the mobile UX would consequently require an investigation 
into the attributes and affordances of mobile cellular technology (cf. Chapter 3). In addition, the  
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requirements of the Mlearning interaction
10
, as domain, would need to be considered (cf. 
Chapter 4).  
The following section aims to identify the components of a UX which, in turn, will help to 
underpin the impending investigation into the nature of the Mobile User Experience in an 
Mlearning interaction. 
2.4 COMPONENTS OF THE USER EXPERIENCE 
There is no consensus in literature as to the definition or characteristics of a User Experience. 
Literature does, however, generally agree that a UX would include subjective attributes and 
social aspects (McCarthy, Wright, Wallace, & Dearden, 2004; Wright & McCarthy, 2008). 
These subjective attributes and social aspects would be additional considerations in a HCI space 
that has previously concerned itself mainly with ease-of-use and implies considerations that are 
beyond the task related (Ardito, Costabile, Lanzilotti, & Montinaro, 2007; Dix, 2010; 
Hassenzahl & Tractinsky, 2006; Law, Vermeeren, Hassenzahl, & Blythe, 2007). Preece et al. 
(1994) further define the HCI concern and state that: 
The dominant framework that has characterized HCI has been cognitive. In 
general, cognition refers to the processes by which we become acquainted with 
things or, in other words, how we gain knowledge. These include understanding, 
remembering, reasoning, attending, being aware, acquiring skills and creating new 
ideas (p. 64). 
Hassenzal and Tractinsky (2006) reiterate this stating: 
Since its early days, HCI research focused almost exclusively on the achievement 
of behavioural goals in work settings. The task became the pivotal point of user-
centred analysis and evaluation techniques (e.g. usability testing). To ensure the 
interactive product‟s instrumental value became the major endeavour of the field 
(p. 92).  
 
 
 
                                                     
10
 The Mlearning interaction as opposed to the Mlearning engagement is a further focus of the study as outlined in 
Section 1.5.  
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Figure 2-5: Facets of User Experience (Hassenzahl & Tractinsky, 2006) 
Building on Hassenzal and Tractinsky (2006) research where they further identify three 
perspectives that, each in turn, contribute a facet to the understanding of users‘ experience with 
technology. These three perspectives are represented by Figure 2-5 and outlined in Table 2-2 
below. 
Table 2-2: Facets of User Experience (Hassenzahl & Tractinsky, 2006) 
Facet Focus 
Beyond the 
instrumental 
Holistic 
Aesthetia  
 Hedonic. 
Emotional and Affect Subjective 
Positive 
Antecedents 
Consequences 
Experental Dynamic 
Complex 
Unique 
Situated 
Temporally bound 
Accordingly, UX research‘s relationship with HCI can be described as taking the traditional 
space of HCI beyond the instrumental to the holistic, aesthetic and hedonic. Hassenzahl & 
Tractinsky‘s (2006) view includes the emotional and the affect by considering the subjective, 
antecedents and consequences of interactions, and incorporating the experiential. Experiential is 
explained as that which is dynamic, complex, unique, situated and temporally bounded. 
There are several reasons for the illusiveness of a universal definition of UX. The first can be 
ascribed to the broad range of vague and dynamic concepts in which there is little consensus as 
to the inclusion or exclusion of attributes. The second reason concerns the unit of analysis for 
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UX, which ranges from a single aspect of an individual user with a standalone application, to all 
aspects of multiple users with many and diverse services and applications across domains. The 
third has to do with the fragmented research focus which permeates this domain (Law, Roto, 
Vermeeren, Kort, & Hassenzahl, 2008).  
Working towards an understanding of User Experience for this research, various relevant User 
Experience definitions and discussions in literature were considered. The following table 
outlines the more predominant authors views and their understanding of the user experience. 
These are presented in Table 2-3. 
Table 2-3: Definitions and related UX insights 
Definition and related UX insights  
Alben (1996, pp. 1 - 6), explains experience as ―all aspects pertaining to how people use an interactive 
product‖ His outline includes the way it feels, how well the user understand it, the users emotive response 
to the product in use and the extent to which the product serves the users purpose within the context of 
use. He argues that if the user finds the experiences engaging, then it is considered valuable and important 
to user. 
Alben terms that quality of experience. His criteria, when grouped together, comprise his outline for an 
interaction design that leads to a positive User Experiences. 
He further identifies eight criteria that he views as either directly or indirectly, contributing to the User 
Experience. These criteria he identified are given below : 
 Understanding of users 
 Effective design process  
 Needed  
 Learnable and Usable 
 Appropriate 
 Manageable  
 Mutable  
 Aesthetic experience 
The Usability Professionals‘ Association (UPA, 2005) regard ―every aspect of the user's interaction with 
a product, service, or company‖ to contribute to the users perception. They describe User Experience 
Design, as a discipline that ―is concerned with all the elements that together make up that interface, 
including layout, visual design, text, brand, sound, and interaction. User Experience aims to coordinate 
these elements to allow for the best possible interaction by users.‖ 
Forlizzi and Battarbee (2004) position experience as that which is ―focused on the interactions between 
people and products, and the experience that results. This includes all aspects of experiencing a product -
physical, sensual, cognitive, emotional, and aesthetic‖ (p. 261).  
 Mäkelä and Fulton Suri (2001) argue that the User Experience is ―the result of a motivated action in a 
certain context‖ (p. 388). The users present expectations and previous experience is viewed as influencing 
the current experience of the interaction. This would then, in turn, influence future experiences as 
illustrated in Figure 2-6. 
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Definition and related UX insights  
 
Figure 2-6: User experience. (Mäkelä and Fulton Suri, 2001) 
Arhippainen and Tähti (2003) suggests that User Experience ―refers to the experience that a person gets 
when he/she interacts with a product in particular conditions‖ (p. 27). In their deliberations, they allow for 
different users, products and contexts to influence the experience that the interaction induces. They state, 
―the user and the product interact in the particular context of use that social and cultural factors are 
influencing. The user has the following aspects: values, emotions, expectations and prior experiences, 
among others. The product also contains certain influential factors, for example, mobility and 
adaptability‖ p. 28. All these factors influence the user product interaction experience as illustrated in 
Figure 2-7. 
 
Hassenzahl and Tractinsky (2006) describe User Experience as ―a consequence of a user‘s internal state 
(predispositions, expectations, needs, motivation, mood, etc.), the characteristics of the designed system 
(e.g. complexity, purpose, usability, functionality, etc.) and the context (or the environment) within which 
the interaction occurs (e.g. organisational/social setting, meaningfulness of the activity, voluntariness of 
use, etc.)‖ (p. 95). 
Hiltunen, Laukka and Luomala (2002) provide a guide through the process of designing a User 
Figure 2-7: Elements that make up user experience (Arhippainen & Tähti, 2003) 
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Experience. They consider the limitations and unique affordances of mobile media and present pragmatic 
solutions to improve the usability of mobile applications. They identify the following elements that 
influence the User Experience: 
 User: related to the goals and unique attributes of mobile users, cultural context, personal 
characteristics, skills and interaction techniques 
 Task context: multitasking, interruptible and mobile 
 Physical context 
 Social context 
 Technological context 
 Privacy and security 
 Device: Processing power, memory, power consumption, user interface  
 Connection: Network and bandwidth concerns. 
Palen and Salzman (2001), although not directly investigating UX, observe that the customer‘s 
experience reaches beyond usability of the hardware and software artefact in use to include network 
concerns and business concerns. Network concerns include the connectivity, the services provided, while 
business concerns include the cost of connectivity, customer support, billing, sales and marketing. 
Garrett‘s (2000, 2003) primary focus is on the User Experience of web based services and hypertext 
information spaces. He identifies five planes in the task orientated interaction, maps different elements to 
each of the planes and incorporates levels of granularity as illustrated in Figure 2-8 
 
Figure 2-8: Elements of web UX (Garrett, 2003) 
Roto (2006, 2007) distinguishes between expected UX, the UX interaction and beyond the UX interaction 
as well as the granularity of the UX. Roto furthermore views the Mobile User Experience as multiple 
ongoing interactions. The User Experience is considered the result of the uptake and integration of a 
device, service or product into the user‘s life. She contends that the user has an expectation of the 
interaction. During the interaction, the features, components and usability come into play as illustrated in 
Figure 2-9 
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Figure 2-9: User experience building blocks (Roto, 2006; Roto, 2007) 
Maassen (2008) describes User Experience as ―the collective set of experiences […] It is about 
appreciating the individual user‘s unmet needs, wants, capabilities and desires in a contextual way. It is a 
box of experiences including the things the user saw, acted and felt.‖  
These views are illustrated in Figure 2-10.  
 
Figure 2-10: Elements of UX (Maassen, 2008) 
Morville (2004) identifies carious facets of a User Experience and describes them as follow: 
 Useful: Products and systems need to be useful to the user. 
 Usable: Ease of use remains vital, usability is necessary but not sufficient. 
 Desirable: Efficiency balanced by the value of image, identity, brand, and other elements of 
emotional design. 
 Findable: Navigable and locatable so users can find what they need. 
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Definition and related UX insights  
 Accessible: Accessible to people with disabilities.  
 Credible: User‘s trust. 
 Valuable: Value to the sponsors. For non-profits, the User Experience must advance the 
mission. With for-profits, it must contribute to the bottom line and improve customer 
satisfaction.  
 
Figure 2-11 illustrate Morville‘s facets of User Experience: 
 
Figure 2-11: Morville‟s facets of User Experience (Morville, 2004) 
There are many perspectives to user experience. Norman and Jordan outline the goals of a 
successful product as to engage users on behavioural, visceral, and reflective level, or to provide 
users functionality, usability, pleasure, and pride. Mäkelä & Fulton Suri (2001) view user 
experience as ―a result of a motivated action in a certain context. The user‘s previous 
experiences and expectations influence the present experience, and the present experience leads 
to more experiences and modified expectations.‖ They emphasise the users previous experience 
and situatedness at the time of the interaction. Hiltunen, Laukka and Luomala (2002) concur in 
outlineing the imporatnce of the user‘s expercation of the interaction. Forlizzi and Ford (2000) 
additionally emphasise the user‘s expectations and prior experience of the system within a 
context of use. Arhippainen and Tähti (2003) further this argument by listing components 
affecting the use experience and deconstructing these to a great level of detail.  
The perspectives articulated in Table 2-2  identify the user experience as personal. The authors 
definitions and views further that in addition to the system behavious inclusive of usability, the 
user context in which the user interacts need to be considerd. 
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The perspectives articulated in Table 2-2 thus all directly or indirectly reflect the findings of the 
review done by Hassenzahl and Tractinsky (2006). They identify three high level components 
that affect the User Experience namely: 
  The user,  
 The system and  
 The context.  
These components of UX will inform the rest of the study.  
2.5 SUMMARY 
User experience has been described as an umbrella term for all the user‘s perceptions and 
responses, whether measured subjectively or objectively (Bevan, 2009). User Experience 
proposes a more holistic view of the user‘s engagement with interactive computing devices than 
what is usually taken into account in the evaluation of usability. Usability evaluations, as 
practiced in the HCI domain have primarily focused on task related issues such as efficiency 
and effectiveness. User Experience studies goes beyond the usability to include both the 
pragmatic or usability issues and hedonic or experience attributes.  
The facets contained within the User Experience, although semantically diverse, have been 
found to reveal two conceptual dimensions. These are the affordances and attributes of the 
technology and the requirement of the domain of implementation. Reflecting on this study, it 
would imply that the Mobile User Experience would be revealed by the affordances and 
attributes of the mobile cellular technology and the requirements of the mobile learning 
interaction as focus of the educational domain (cf. Section 1.2.2). 
The perspectives on the User Experience that were presented from literature in Section 2.4, 
reiterate the review by Hassenzahl and Tractinsky (2006). Their research identifies three high 
level components that affect the User Experience namely the user, the system and the context 
(Hassenzahl & Tractinsky, 2006). These User Experience components are incorporated in 
various ways, directly or indirectly, in the review. The affordances and attributes of the mobile 
cellular technology and the requirements of the mobile learning interaction as focus of the 
educational domain will further be explored using these components of the UX: 
 The user,  
 The system and  
 The context. 
Having identified these components, the following chapter (Chapter 3) explores the affordances 
and attributes of mobile cellular technology for the Mobile User Experience.  
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With respect to the mobile context, Jones and Marsden (2006) acknowledge that the context is 
different from the context of tethered computing
11
. Working from a design perspective they 
infer that designers should, in addition to hardware and software concerns, be cognisant of the 
whole package presented to the user, including the marketing, the customer care and billing 
packages. The ―aim is to present the user with an experience that is solid, distinct, 
understandable, trustworthy and satisfying‖ (Jones & Marsden, 2006, p. 55). 
Expanding on some of the differences between mobile and tethered computing, Oinas-
Kukkonen and Kurkela (2003), recognize the device itself, the network, the user, mobile 
services and the usage context as elements that contribute to the Mobile User Experience. Their 
discussion recognises the device limitations and network limitations (the limited bandwidth and 
data transfer rate) the high latency and the cost of the use. The user is acknowledged as 
distracted, in context and impatient as the browse behaviour witnessed on desktop PC‘s is often 
substituted with search behaviour (Nielsen, 2009). The user is further identified as more 
discerning and critical as a result of the cost implication and thus more susceptible to value 
implications. Mobile services are, by and large, accessed while mobile and in context and they 
thus result in interactions characterised by distractions and noise.  
Similarly, Subramanya and Byung (2009) focus their study in Mobile User Experience on three 
dimensions namely device-related issues, communication-related issues and application-related 
issues. Device-related issues deal with hardware features that facilitate ease of use of the device 
and accessories. Communication-related issues focus on efforts to enrich interpersonal 
communication and application-related issues deal with mobile application interactions. They 
identify the latter as the most important layer as it contributes directly to the Mobile User 
Experience by compensating for underlying device and user constrains due to the mobility. 
A Mobile User Experience would imply the consideration of any additional components that 
impact on the User Experience to make up the Mobile User Experience. From the initial 
discussion above it is clear that a systematic exploration would be required to fully comprehend 
the attributes and affordances of the technology. Chapter 3 investigates this through the 
deconstruction of the concept of a Mobile Human-Computer Interaction. The identified 
elements of the MCHI are expanded on and their implication for the User Experience 
conceptualised as the Mobile User Experience.  
                                                     
11
 Place bound computing. 
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CHAPTER 3: MOBILE HUMAN-COMPUTER INTERACTION  
3.1 INTRODUCTION 
This chapter builds on Section 1.2.2 and Section 2.3, which positions that the Mobile User 
Experience of an Mlearning interaction is dictated by the requirements of pedagogical 
interaction and the attributes and affordances of the technology. There are consequently two 
dimensions which one has to consider when dealing with the Mobile User Experience namely 
the accommodation of the technological affordances and the accommodation of the domain in 
which the technology is used.  
Chapter 2 investigates the technological dimension and aims to further explore the components 
of a User Experience, as acknowledged in Section 2.4, in order to identify additional 
components of a Mobile User Experience. This course of action is illustrated in Figure 3-1. 
Figure 3-1: Conceptualisation of the theoretical framework 
The exploration of the attributes and affordances of the technology links up with the emerging 
field of MHCI. The latter is accordingly premised on the centrality of the mobile user‘s 
interaction with mobile information and communication devices facilitated by network and 
service providers in everyday socio-economic life. 
In this chapter, HCI as the parent domain is overviewed (cf. Section 3.2) and the relevant 
concerns of MHCI are outlined (cf. Section 3.3). The main academic disciplines that contribute 
to the field and their various contributions are acknowledged in Section 3.3.1. In constructing 
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the concept of a MHCI, the elements pertaining to such an interaction are extracted from 
literature (cf. Section 3.3.2), and expanded on in the rest of the chapter.  
An overview of the mobile phone as a mobile information and communication device is 
presented and supported by a discussion on the relevant hardware and software components (cf. 
Section 3.4). Mobile networks and wireless networks are outlined (cf. Section 3.5) and mobile 
business practices are considered (Section 3.6). The discussion on mobile users in Section 3.7 is 
followed by an investigation into the use of the mobile phone in Section 3.5. The MHCI reveals 
additional components of the UX due to the added complexity of mobility, as hinted at in 
Section 2.5. The review in this chapter, in turn, informs the Mobile User Experience in Section 
3.10 and facilitates the conceptualisation of the theoretical framework in Chapter 5. 
The following section documents HCI as the parent domain of which MHCI is a focus. 
3.2  HUMAN-COMPUTER INTERACTION (HCI) 
HCI is an interdisciplinary area, emerging as a focus within several disciplines. Until its 
emergence, the roles of social, cognitive and behavioural sciences within the development of 
technology were limited (Carroll, Haynes, Ritter, Rosson, & Zhang, 2008). The Association for 
Computing Machinery
12
 (ACM) defines HCI as ―a discipline concerned with the design, 
evaluation and implementation of interactive computing systems for human use and with the 
study of major phenomenon surrounding them‖ (Hewett, et al., 1992, p. 2).  
From a Computer Science (CS) perspective, the focus of HCI is on the interaction between one 
or more humans and one or more computational machines. The notion of human extends to 
groups of humans, organisations, distributed systems and computer-aided communication. The 
computer-aided communication could be between humans and organisations, as well as the 
nature of the work cooperatively performed by the system.  
Hewett, et al. (1992) catalogue the following list of concerns in the field: 
 The joint performance of tasks by humans and interactive computing systems. 
 Human capabilities to use interactive computational systems (including the learnability of 
interfaces). 
 Algorithms and programming of the interface itself. 
 Engineering concerns that arise in the design and building of interfaces. 
 Process of specification, design and implementation of interfaces.  
                                                     
12 
http://www.acm.org/ 
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 Design trade-offs. 
HCI thus incorporates science, engineering and design aspects. Figure 3-2 illustrates the 
multidisciplinary nature of HCI according to the ACM (Hewett, et al., 1992).  
 
Figure 3-2: Multidisciplinary topics in human-computer interaction. Adapted from Hewett, et al. (1992) 
Dix (2010) distinguishes between HCI as an academic discipline and Human-Computer 
Interaction as a design discipline. He describes HCI research to denote ―the study of situations 
involving people and technology, the design practice in such situations and tools and techniques 
that are or can be used in either‖ (p.3). HCI as a design discipline concerns ―using skills, 
knowledge and processes in the production of devices, software and other artefacts‖ (p.3). He 
concurs that the roots of HCI undoubtedly lie in the ―practice of creating systems and situations 
where people could effectively interact with technology (p.3)‖ but argue that HCI research for 
HCI practice is best served by HCI research about HCI practice. HCI practice is changing, 
fuelled by the fast changing computer technology which is ―escaping [from] the desktop into the 
outside world‖ (Dix, 2010, p. 3). An understanding of factors affecting the MHCI would 
facilitate MHCI practices and, as such, corroborate the investigation documented in the rest of 
this chapter. 
3.3 MOBILE HUMAN-COMPUTER INTERACTION (MHCI) 
Oulasvirta and Brewster (2005), building on their understanding of HCI, position MHCI as a 
sub-area of HCI which focuses on one type of interactive computing system namely the mobile 
and handheld computer.  
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Love (2005) defines MHCI as ―the study of the relationship between people and mobile 
computing systems and applications that they use on a daily basis […] concerned with 
investigating the relationship between people and computer systems and applications‖ (p. 2). 
Referring to mobile computing, Love states that the main concern should be ―understanding the 
users, their capabilities and expectations and how these can be taken into consideration in the 
mobile systems or application design‖ (p. 2). With reference to the mobile systems design he 
places the emphasis on the users, their intended activities, their distinguishing characteristics 
and their context ahead of the design of applications and services.  
In reviewing MHCI Research methods, Kjeldskov and Graham (2003), selected papers that 
were related to mobile devices and HCI. They, by implication, define MHCI as HCI facilitated 
by the use of mobile devices and position MHCI as a specific focus of HCI.  
Hagen, Robinson, Kan and Sadler (2005) state that mobile devices have enabled the emergence 
of a variety of new interactions. Understanding the way in which users act and interact should 
not be reduced to events of physical relocation or information access. They argue that ―our 
conceptualisation of mobile computing needs to be more sophisticated than ‗using a computer 
while moving‘ ‖ (p. 3).  
MHCI, as an emerging discipline with strong roots in CS and HCI has had, as is often the case 
in similar young research fields, a tendency to be highly opportunistic and technically driven 
with a ―focus primarily on producing solutions‖ (Hagen, et al., 2005, p. 3). The definitions 
commonly cited in literature for MHCI reflect this origin and technology driven emphasis. It is 
debatable whether one definition of MHCI would eventually suffice as other domain experts 
integrate and apply innovations and learning to their own areas of expertise. It could be 
expected that the definition of MHCI would also be tailored to the emphasis of the field and the 
appropriation of the technology in that field.  
Having considered various MHCI definitions, contributing disciplines are outlined in the 
following section. 
3.3.1 Disciplines in MHCI 
MCHI is a multidisciplinary field with a variety of component disciplines contributing to the 
emerging domain. The table below shows the main disciplines and their contributions to the 
field (Hewett, et al., 1992; Love, 2005; Memmel, Gundelsweiler, & Reiterer, 2007; Sears & 
Jacko, 2008) 
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Table 3-1: Disciplines and their contribution to MHCI 
Discipline Concern Contribution 
Psychology Understanding users and their 
needs. 
Research methods and system evaluation 
techniques. 
Computer Science Development of tools for the 
mobile platform. 
Tools to help aid development such as visual 
basic and J2ME
TM 13
 
Sociology and 
Anthropology 
Interaction between technology, 
work and the organisation. 
Research methods and techniques that can be 
used in the design and development of mobile 
devices and applications. 
Industrial Design The interactive products. Design and layout of the user interface. 
Information 
Systems 
The interaction between people, 
information and technologies in 
organisational or business 
contexts. 
Research methods and techniques that can be 
used in the design and development of mobile 
devices and applications which in turn will 
support effective business activities. 
Each of the individual disciplines listed in Table 3-1 has a different emphasis. The focus in CS 
is the application design and engineering of the human interface. Psychology focuses on the 
application of theories relating to cognitive processes and the empirical analysis of user 
interfaces. Sociology and Anthropology focus on the interaction between technologies, work 
and the organisation, while Industrial Design focuses on interaction between the user and the 
product in use. Information System‘s concern is the effective use of the technology to support 
business processes in meaningful ways. The multitudes of disciplines are a reflection of the 
complexity of mobile interactions. The following section investigates components of MHCI. 
3.3.2 Components of MHCI 
Mobile interactions represent a ―bewildering diversity of devices and services‖ (Jones & 
Marsden, 2006, p. 6). The mobile user ―interacts in chaos‖ (Olsen, 1998, p. 97) as individual 
devices, networks, technology and applications are limited as regards their ability to 
communicate with each other. The devices and systems also often have widely different formats 
of data, processing abilities and interaction capabilities. The proliferation of devices, services 
and software further compounds the problems of diversity, inconsistency, accessibility, 
inaccessibility, replication and integration. The complexity of mobile device interactions has 
                                                     
13 
J2ME (Java 2 Platform, Micro Edition) is a technology that allows programmers to use the Java programming 
language and related tools to develop programs for mobile wireless information devices such as cellular phones and 
personal digital assistants. http://searchmobilecomputing.techtarget.com 
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become immense because of the multiple assorted relations that come into play at the same 
time, at different layers or dimensions (Johnson, 1998). Mobile interactions are further subject 
to mobile industry standards, device manufacturers and platform providers that affect both the 
input and output modalities, and network carriers that determine the services available through 
the mobile device (Ballard, 2007).  
The MHCI consists of a cohesively integrated system of social and technological components 
that has been demarcated in various ways by different authors. These views are briefly 
discussed below:  
Palen and Salzman (2001) suggest and Jones and Marsden (2006) concur that the interaction is 
affected by four factors: 
 Hardware: The physical device. 
 Software: System and application programs. 
 Netware: Network operator supplied services. 
 Bizware: Service agreement and business practices of service providers. 
Ballard (2007) proposes that the following should be considered in a MHCI: 
 Network and wireless carrier (operator): Enables some of the technologies, connects user to 
internet and other users, sells applications and services and regulates the connection. 
 Application platform: The application platform includes web browsers, the application 
environments, messaging technologies and media environments. 
 Output interface: Output from device. 
 Input interface: Input to device. 
 Server infrastructure: Complements the mobile application and adds functionality. 
 Interface: Linking the application‘s servers and other information sources. 
 User: User accessing the technology while mobile. 
Love‘s (2005) focus is on the mobile users, their needs and requirements and how, through the 
design of applications, these needs can be facilitated. Bauer and Patrick (2004) advise the 
addition of thee levels to the OSI model
14
. The OSI model is the result of efforts by the 
International Organization for Standardization (ISO)
15
 to provide a guideline for developing 
                                                     
14 
OSI (Open Systems Interconnection) is a standard description or reference model for how messages should be 
transmitted between any two points in a telecommunication network. Its purpose is to guide product implementers 
so that their products will consistently work with other products. http://searchnetworking.techtarget.com 
15 
ISO, founded in 1947, is a worldwide federation of national standards bodies from some 100 countries. One 
standards body represents each member country. http://searchnetworking.techtarget.com 
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standards to enable the interconnection of dissimilar computing devices. These standards are 
also applicable to mobile devices (Day & Zimmermann, 1983; Novell, 2009). The related 
elements of the OSI model and their added layers are: 
 Physical devices and networks: Device hardware and networks. 
 Application platforms: Device software. 
 Front-end applications: These include onboard software, application environments and 
mobile services. 
 Display: This includes keyboard, vocal, Graphic User Interface (GUI) 16 and other user 
related interfaces. 
 User performance: Information processing features and limitations of users. 
 User needs: Essence of interaction. 
B‘Far (2004) submits the following four dimensions: 
 Mobile user 
 Mobile device 
 Mobile application 
 Mobile network. 
Taking these literature views into account, MHCI can be synthesised as comprising of five 
interlinked focus areas namely mobile users, mobile devices, mobile networks, mobile business 
processes and mobile use. These focus areas are depicted in Figure 3-3 and further 
deconstructed to incorporate specifics in Table 3-2 below.  
 
 
 
 
 
 
 
 
                                                     
16 
GUI (usually pronounced GOO-ee) is a graphical (rather than purely textual) user interface to a computer. 
http://searchwindevelopment.techtarget.com 
Figure 3-3: MHCI Components (Source: The researcher) 
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Figure 3-3 above illustrates the attributes of MHCI for this study as derived from the literature 
(B'Far, 2004; Ballard, 2007; Bauer & Patrick, 2004; Love, 2005; Palen & Salzman, 2001). The 
individual elements and their components are listed in Table 3-2 below. 
Table 3-2: MHCI components expanded 
MHCI Components Aspects to consider 
1. Mobile Device Hardware 
Devices 
Classification of devices 
Design areas of devices 
Application technology 
Input 
Output 
Software 
Application platforms 
Application software 
Application environment 
2. Mobile Networks Mobile cellular networks 
Wireless networks 
3. Mobile Business Practices Mobile value chain 
4. Mobile User Mobile user characteristics 
Spatial ability 
Personality 
Memory 
Age 
User types 
5. Mobile Use Penetration and impact 
Adoption factors 
Mobile device interactions 
Context 
Mobility 
An overview of each of the components listed in Table 3-2, which aims to explore the added 
complexity attributed to the Mobile Human-Computer Interaction, will follow below. It is 
important to outline the mobile nature of the interaction as Human-Computer Interaction does 
not cover the added complexities resulting from the mobility of the technology. In order to 
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derive components inherent to the Mobile User Experience, in addition to those identified for 
the User Experience in Chapter 2, this added complexity regarding mobility needs to be 
considered. 
3.4 MOBILE DEVICES  
Mobile devices are increasingly evolving from different devices for communication (mobile 
phones) and information (Personal Digital Assistant or PDA‘s) to a hybrid device that enables 
both of these (Jones & Marsden, 2006). Lindholm, Keinonen and Kiljander (2003) concur 
stating that the mobile phone will replace their wired forebears, becoming platforms for, not 
only information management and media consumption, but also entertainment and commerce. 
Contrary to this view Harper (2003) argues that mobile devices are, first and foremost, used for 
their communication capabilities and that this will take precedence over technologies, services 
and applications that offer access and use to information. Ballard (2007, p. 4) expands on the 
idea of a mobile communication and information device, distinguishing it from other devices as 
being personal, communicative, handheld and walkable. She defines this as a ―personal 
communication device (PCD)‖ that can be viewed as a general-purpose device accommodating 
several functionalities. These general-purpose devices‘ functionalities include information 
access. The implications for what Ballard (2007, p. 4) terms ―the carry principal‖ on the device 
are listed in Table3-3 below.  
Table 3-3: Device implications of the Carry Principle (Ballard, 2007) 
Device  Implication 
Form Small in size  
Battery-powered  
Wireless connectivity  
Small keyboards  
Small screen  
Features Information features  
Entertainment features  
Capabilities Slower connection speeds  
Slower processing speeds  
User Interface Single-window user interface limiting sharing of information between 
applications  
Proliferation Personal, ubiquitous and always-on nature drives the need of the technology 
to match users‘ requirements  
 Ballard‘s implications listed in Table 3-3 are similar to the ―dimensions of mobility‖ described 
by B‘Far (2004, p. 8) as: 
 location awareness, 
 network connected, 
 limited device capabilities, 
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 limited power supply, 
 support for a diversity of user interfaces, 
 platform proliferation and 
 active transactions. 
B‘Far (2004, p. 8) expresses the ―dimensions of mobility‖ as limitations and opportunities that 
bear down upon the device. Ballard agrees that the characteristics of the device have 
implications for the interaction. These characteristics and implications are outlined in Table 3-4.  
Table 3-4: Characteristics and implications of mobile devices (Ballard, 2007) 
Characteristic Implication 
Personal Always on. 
Usually one owner. 
Always available. 
Walkable Always available. 
Handheld Wireless. 
Battery powered. 
Multi-functional. 
Wearable or pocketable. 
Always available. 
Communicative Voice. 
Email. 
Text messaging. 
Instant Messaging. 
3.4.1 Hardware 
Hardware refers to the physical device. In this study it denotes a mobile telecommunications 
device (ITU, 2009), mobile phone or handset. 
3.4.1.1 Mobile Device 
Mobile phones can be regarded as highly mobile communications devices that can execute a 
range of functions. The information functions range from that of a digital manager to a low-end 
personal computer (Jansen & Ayers, 2007). Pulli, Aarnio, Miettinen, Roimela and Vaaral (2008, 
p. xiii) acknowledge the mobile phone as the ―most widely available device with rendering 
capabilities in the world‖ and state that ―this ubiquitous tool may not continue to be centred 
around its phone functions for much longer, as it evolves more and more into a multifaceted 
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device.‖ Abowd (2001) comments on the multipurpose nature of the mobile phone stating ―a 
convergent device has to be good at everything it does. It has to be a good phone, a good 
calendar, a good contact manager, and a good text-messaging/e-mail device; and it has to look 
nice and fit easily in your pocket‖ (p. 9). 
3.4.1.1.1 Classification of Mobile Devices 
Mobile phones can be classified as information monitors (Wickramasuriya, Vasudevan, & 
Narasimhan, 2007) that are smaller than a desk or laptop, bigger than a microchip, and provide a 
visible user interface (Young, 2003). 
Mobile phones can roughly be grouped into three categories (Jansen & Ayers, 2007; Ketola, 
2002; Pulli, et al., 2008). These categories are:  
 basic phones which are the most widespread and are primarily simple voice and messaging 
communication devices;  
 more advanced feature phones that offer additional capabilities and services for multimedia; 
and  
 high-end or smart phones that combine the capabilities of an advanced phone with those of 
a Personal Digital Assistant (PDA).  
Within each of these broad categories, there are significant variations. The advancement of 
mobile technology is rapid and features that distinguish a phone as a smart phone today would, 
as a result of market forces, rapidly proliferate and morph into tomorrow‘s feature phone. These 
mobile categories are illustrated in Figure 3-4 : 
 
Figure 3-4: Three phone categories (Adapted from Pulli, et al., 2008) 
According to Jansen and Ayers (2007), most mobile devices have a basic set of comparable 
features and capabilities consisting of: 
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 microprocessor,  
 read only memory (ROM) where the operating system (OS) of the device resides,  
 random access memory (RAM),  
 radio module,  
 digital signal processor,  
 microphone and speaker,  
 variety of hardware keys and interfaces,  
 liquid crystal display (LCD). 
 all devices support voice and text messaging and  
 possess a set of basic personal information management (PIM) applications which include a 
phonebook, a reminder or date book facility, and a means to synchronize PIM data with a 
desktop computer. 
Higher end phones are equipped with system-level microprocessors that decrease the supporting 
chip‘s required and incorporate significant memory capacity. Additional memory is supplied by 
either built-in Mini Secure Digital (MiniSD) or MultiMedia Card Mobile (MMCmobile)
 17
 cards 
or card slots that support removable memory cards. These memory cards have a non-volatile 
format and can retain the stored information when not powered. Wireless communications such 
as infrared or Bluetooth may also be built into these higher end devices. In addition, the higher 
end phones often include global positioning systems and cameras.  
Table 3-5 highlights the general hardware characteristics of basic, feature and smart phone 
mobile devices. There is a large variance in the features of the mobile devices in these three 
categories. This fluency of features is especially noticeable between feature phones and smart 
phones.  
Table 3-5: Characterisation (Jansen & Ayers, 2007; Pulli, et al., 2008) 
H
a
rd
w
a
re
 
Technology Basic Phone Feature Phones Smart Phones 
Processor Limited speed Improved speed Superior speed 
Memory Limited capacity Improved capacity 
Superior capacity, built-in 
hard drive possibilities 
Display Greyscale 
Colour, resolution one or two 
hundred pixels, 16 or 18 bit 
colour,5K 0r 262K unique 
colours 
Large size, 320 x 240 
pixels and upwards, rapid 
refresh rates, 24 bit colour 
Card Slots None MiniSD or MMCmobile MiniSDIO or MMCmobile 
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MMCards have been superseded by Secure Digital cards (SD cards), MMCs can be used in most devices that 
support SD cards. 
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H a
r
d w a
r
e Technology Basic Phone Feature Phones Smart Phones 
Camera None Still  Still, video 
Text Input Numeric Keypad 
Numeric Keypad, Soft 
Keyboard 
Handwriting Recognition, 
Built-in QWERTY-style
18 
keyboard 
Cell 
Interface 
Voice and limited 
data 
Voice and high speed data 
Voice and very high speed 
data 
Wireless 
Infrared Data 
Association
19
 
(IrDA) 
IrDA, Bluetooth IrDA, Bluetooth, WiFi 
S
o
ft
w
a
re
 
OS Propriety Proprietary 
Linux, Windows Mobile, 
RIM OS
20
, Palm OS, 
Symbian 
PIM 
Simple 
phonebook 
Phonebook and Calendar 
Reminder list, enhanced 
phonebook and calendar 
Applications None MP3 Player 
MP3 Player, Office 
document viewing 
Messaging Text messaging 
Text with simple embedded 
Images and sound 
Text, enhanced text, full 
multimedia messaging 
Chat None SMS Chat, Instant messaging Instant messaging 
Email None 
Via network operators service 
gateway 
Via POP or IMAP server
21
 
Web None 
Via (Wireless Application 
Protocol) WAP
22
 gateway 
Direct HTTP
23
 
Wireless IrDA IrDA, Bluetooth IrDA, Bluetooth, WiFi 
                                                     
18
 The QWERTY keyboard is the standard typewriter and computer keyboard in countries that use a Latin-based 
alphabet. QWERTY refers to the first six letters on the upper row of the keyboard. http://whatis.techtarget.com 
19 
Standard for communication between devices (such as computers, PDAs and mobile phones) over short distances 
using infrared signals. 
20 
The Canadian company, Research In Motion (RiM), provides a proprietary multi-tasking operating system (OS) for 
the BlackBerry, which makes heavy use of the many specialized input devices available on the phones. 
http://en.wikipedia.org 
21 
POP and IMAP are protocols that deal with the sending and receiving of e-mail. 
22
 WAP (Wireless Application Protocol) is a specification for a set of communication protocol to standardize the way 
that wireless devices, such as cellular telephones and radio transceivers, can be used for Internet access, including 
e-mail, the World Wide Web, newsgroups, and instant messaging. While Internet access has been possible in the 
past, different manufacturers have used different technologies. In the future, devices and service systems that use 
WAP will be able to interoperate. http://searchmobilecomputing.techtarget.com 
23 
HTTP (Hypertext Transfer Protocol) is the set of rules for transferring files (text, graphic images, sound, video, and 
other multimedia files) on the World Wide Web. http://whatis.techtarget.com 
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The basic and feature phones characteristically use a corporate proprietary operating system. 
Smart phones or high-end phones use one of the following operating systems: Palm OS, 
Windows Mobile (phone edition), RIM OS, Symbian OS, Linux or Android. These operating 
systems are multi-tasking, full-featured and are designed to enhance the capabilities of high-end 
mobile devices (Jansen & Ayers, 2007). Additionally smart phones and feature phones are 
equipped with Java Micro Edition
24
. Micro Edition (Java ME) is thus the most ubiquitous 
application platform for mobile devices (Pulli, et al., 2008).  
Significant challenges to the design for the broad categories of handsets outlined above still 
remain. The design of mobile cellular technology is outlined in the following section. 
3.4.1.1.2 Design of Mobile Cellular Technology  
Ketola (2002) notes that in order to understand the challenges related to the usability of mobile 
devices, there needs to be an understanding of the design areas that affect the User Experience. 
These design areas are related to their focus as described in Table 3-6 below. 
Table 3-6: Design areas of the mobile phone (Ketola, 2002) 
Design Area Focus Handset 
Industrial 
design 
Look and feel of the 
device 
Defines the main factors of the mechanical design 
Describes the overall dimensions of the product 
Mechanical 
design 
Detailed implementation 
of the industrial design 
Defines the physical product implementation 
Some concept variables are: 
 Orientation: Landscape vs. portrait 
 Covers: clamshell, flip, slide 
 Display: size, colour 
 Softkeys: (key label in the display with 
physical button under)  
 Keypad: QWERTY keypad, touch screen, 
ITU-T phone keypad 
 Call management keys: Send/End keys vs. 
uni-key 
 Navigation tool:  
 No navigation with 2 or 4 way scroll 
 2 navigation keys (up/down) 
 4 navigation keys (up/down/left/right) 
 Joystick (analogue/digital) 
 Navi-wheel 
 Roller mouse 
 Detachable parts: battery, SIM card, external 
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http://www.java.com  
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Design Area Focus Handset 
memory 
 Interaction: voice, one hand or two hands 
Hardware 
design 
Defines performance 
issues related to display 
capabilities, battery, 
memory capacity and 
processor efficiency. 
Closely integrated entity with limited upgrade or 
expansion capabilities 
Possibility to extend memory with external memory cards 
Optimisation of size and functions are critical 
Determines software performance 
Software design Software platform is 
interrelated with the user 
interaction style for a 
device 
Embedded software  
Software platforms define what software functionalities is 
possible to implement 
Software platforms can be grouped as: 
 Propriety 
 Designed for a specific need 
 Optimised for specific hardware platform 
 Often locked 
 Open software platforms 
 Enables 3rd party development  
The industrial and mechanical designs constitute the physical interface between the user and the 
mobile device while the hardware design delineates the performance issues of the device which 
are supported by the software functions (Ketola, 2002). 
3.4.1.2 Application Technology 
Application technologies in mobile devices are the nested or onboard technologies that the 
device offer and that application software would utilise to provide end user services to support 
the interaction. The available technologies can be categorised under input and output 
technologies and are discussed below. 
3.4.1.2.1 Input Technology 
Mobile devices are devices that use a variety of user inputs such as visual, aural and gesture to 
input data (B'Far, 2004). Ballard (2007) proposes various data entering methods that can be 
arranged into the following categories: focus control, commands, text or character entry, 
environmental data entry and other computing devices. Her proposed methods of data entering 
are briefly outlined below: 
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 Focus Control 
The focus control refers to the method the device uses to indicate the screen object at which the 
user is directing the input interaction. The most common focus controls are the stylus and scroll-
and-select (Ballard, 2007; Lindholm, et al., 2003).  
 Commands 
Commands refer to the various methods of activating the device to perform a required action. 
Examples of last mentioned are hardware buttons and Softkey inputs. Softkeys are buttons that 
are located beside a display. These buttons perform functions dependant on the text shown at 
the instant the function text is on display. They can be described as constructs with several user 
interface elements. The softkey concept has several inherent usability challenges as users need 
to assign meaning from the relationship between elements (Lindholm, et al., 2003). Devices and 
platforms differ in how they implement and access softkeys and command keys (Ballard, 2007; 
Taniar, 2009). 
Speech commands have been available on feature and high end phones for a number of years. 
The commands are dependent on the speech recognition ability of the supporting software 
which is still coming of age. Speech is inherently invasive in a public space but has been 
identified as potentially important in future evolutions of mobile devices (Ballard, 2007; Sears 
& Jacko, 2008). 
 Text and Character Entry 
The small text entry real estate inhibits mobile phone use. The text or data entry takes place via 
a keyboard, touch screen or a combination of them (Lindholm, et al., 2003). Keyboard input is 
done with a miniature QWERTY keyboard or with a 12-button keypad usually supported by a 
word completion program (Ballard, 2007). The latter is also known as thumb-based text entry 
and is particularly popular amongst the younger generation (Taniar, 2009). Virtual keyboards 
that use a stylus vary from QWERTY layouts to handwriting recognition options. This has been 
implemented with varying degrees of success (Ballard, 2007). Keys provide an immediate 
tactile feedback and do not require the additional use of a stylus
25
 (Lindholm, et al., 2003). 
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 A pen-like writing instrument used to write on a PDA, mobile phone or hand held computer to input information. 
www.npcentral.net/pda/pdaterms.shtml 
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 Environmental Data 
Mobile devices are often characterised by the ability to access environmental data through a 
number of potential input mechanisms such as thermometers, Radio-frequency identification 
(RFID) readers and Global Positioning Technologies (GPS). The onboard camera is the most 
common of such mechanisms with GPS technologies gaining popularity (Ballard, 2007; 
Lindholm, et al., 2003). 
Physical movement of devices is characteristic of an embodied user interface and may involve 
moving, angling or shaking the device. Various sensing techniques already exist including 
accelerometers, touch sensors, proximity sensors and pressure sensors. Additionally spatial 
orientation in relation to the earth‘s gravity can be analysed using tilt sensors. However, such 
features are generally only available as specialised components in mobile devices (Maragos, 
Potamianos, & Gros, 2008). 
 Other Computing Devices 
Mobile devices can connect to other computing devices or servers using Bluetooth (called side 
loading), infrared and Universal Serial Bus (USB) cables. Data can be shared, retrieved or 
synchronised
26
 in this manner (Ballard, 2007; Lindholm, et al., 2003). 
3.4.1.2.2 Output Technology 
The screen is the most apparent output mechanism but also presents severe limitations as it 
restricts the amount and format of data that can be presented. It requires efficient screen usage 
and minimalistic graphic design as well as an acute awareness of power consumption 
(Lindholm, et al., 2003; Maragos, et al., 2008). Liquid Crystal Display (LCD) is most 
commonly used. Monochrome LCD images appear either blue or dark gray on a greyish 
background in contrast to colour LCD. Other used screen technology includes Thin Film 
Transistor (TFT) but this technology is still considered too expensive for mass production 
(Maragos, et al., 2008). In contrast Organic Light Emitting Diode (OLED) or Light Emitting 
Polymer (LEP) give a better visibility in sunlight, reduced power consumption and are not 
limited by no polarisation issues but have a vastly reduced lifespan making them unsuitable for 
use at this time (Ballard, 2007). 
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 Synchronisation in this context denotes the synchronisation of data and refers to keeping multiple copies of a 
dataset in coherence with one another. http://en.wikipedia.org/wiki/Synchronization  
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Presenting an alternative view, Da Silva (2008) classifies output in terms of the content and 
profile. Content describes the sort of information an output mechanism is capable of rendering 
and profile describes the operational features of the output mechanism that is made up of three 
subgroups. These subgroups are: 
 Information presentation: Characteristic of output mechanism that determine how 
information is presented. This can be either linguistic (text based) or analogue (image 
based). 
 Information perception: Characteristic of output mechanism that determine how information 
is perceived, for example either visual or auditory. 
 Mechanism structure: Characteristics that are specific to the mechanism such as pointer 
based (maps); annotation based (text) as well as the interdependence on other mechanisms. 
An example would be that text would usually be independent while maps are dependent on 
a combination of images and annotations. 
The mobile device can be viewed in many different ways and design for interaction plays an 
important part. All these interaction variables need to be considered when a user engages with 
the technology as it contributes to either a positive or negative User Experience. The following 
section highlights mobile cellular technology software issues. 
3.4.2 Software 
Mobile device software is classified into manufacturer specific platform software and open-
platform software. Manufacturer specific software is developed and optimised to meet the needs 
of a specific hardware platform, while open-platform software is assessable to software 
developers (Ketola, 2002). In order to facilitate application development, manufacturers are 
however providing environments where each application is no longer a device specific 
endeavour (Coulton, Rashid, Edwards, & Thompson, 2005). The following discussion 
highlights the most widely used application platforms for the mobile device environment. 
3.4.2.1 Application Platforms 
B‘Far (2004) states that most standard software development processes have been developed 
and have reached maturity in a symbiotic manner with the tools and frameworks that they 
utilise. He questions the validity of using the same methodologies, frameworks and tools to 
develop mobile applications. He argues that ―frameworks […] to write user interface code for 
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Java or C++
27
 are all designed around a user interface that allows for data entry through 
keyboard and mouse and displays information to the user through a monitor‖ (B'Far, 2004, p. 
32). Additionally, most software, which is written for traditional desktop computing 
environments, does not take into consideration the issues that are fundamental to mobile 
development. These include considerations with respect to power consumed, storage available 
and the variety of user interfaces.  
The development methodologies for desktop computing and mobile computing include the same 
processes: requirement gathering, design, implementation and evaluation. Mobile frameworks 
such as compilers and assemblers that facilitate basic operations have many synergies with 
desktop computing. However, the higher level frameworks and tools which are the user 
interface development tools (HTML, JFC
28
, Visual basic, etc.) and other component 
development tools ―that facilitate high-level business logic problems,‖ do not lend themselves 
well to mobile application development (B'Far, 2004, p. 32). This gap has opened an entirely 
new market around developing software tools and frameworks for mobile application 
development. Some of the more commonly used mobile development platforms are briefly 
outlined in Table 3-7 below:  
Table 3-7: Mobile development platforms 
Mobile Development 
Platform 
Brief Description 
.NET Compact 
Framework 
Microsoft.Net Compact Framework denotes a version of the.NET Framework 
intended to run on Windows CE
29 
(Windows Embedded Compact (MSDN, 
2009)). Primarily aimed at use on Windows Mobile devices and Pocket PC, 
the platform is being extended to Android devices. 
Android 
Android is a new Linux-based platform Open Handset Alliance (A group of 47 
technology and mobile companies, members include Google, HTC, Motorola, 
ASUS, Garmin and NTT DoCoMo, the world's leading mobile 
communications operator based in China). Although it has limited fielded 
applications, it has a tremendous corporate support and it is likely that the rate 
of implementation will increase (Open Handset Alliance, 2009). 
Blackberry The BlackBerry platform is aimed at development for the BlackBerry device 
                                                     
27 
C++ is a general-purpose programming language widely used in the software industry. Some of its application 
domains include systems software, application software, device drivers, embedded software, high-performance 
server and client applications and entertainment software such as video games. http://en.wikipedia.org 
28 
Using the Java programming language, Java Foundation Classes (JFC) are pre-written code in the form of class 
libraries (coded routines) that give the programmer a comprehensive set of graphical user interface (GUI) routines 
to use. http://searchsoa.techtarget.com 
29
 An operating system developed by Microsoft for microcomputers and embedded systems. 
http://msdn.microsoft.com 
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Mobile Development 
Platform 
Brief Description 
and is supported by development either through the BlackBerry Web 
Development or through a Java Application Development (BlackBerry, 2009). 
BREW 
Binary Runtime Environment for Wireless (BREW) is a development platform 
that allows the development of applications without concern with system 
interface or networking details as it is specifically aimed for a given hardware 
platform. The code is compiled and ―burned‖ onto the device (B'Far, 2004; 
Coulton, et al., 2005; Furini, 2007). 
FlashLite 
FlashLite, based on Adobe Flash Platform, is optimised for mobile phones and 
consumer electronics devices. It is primarily used on higher end phones for 
multimedia rich applications. Its main drawback is that currently applications 
are not capable of communicating with technologies like Bluetooth and 
infrared (Adobe, 2009; Furini, 2007). 
iPhone 
The iPhone and iPod Touch software development kit (SDK) uses Objective-C 
programming language and applications, is evaluated by Apple in order to 
police applications that could degrade performance on shared networks. Apple 
phones will only load Apple approved software applications (Mark & 
LaMarche, 2009).  
J2ME 
J2ME (Java 2 Platform, Micro Edition) is a technology that allows developers 
using the Java Programming Language and associated tools to develop 
applications for mobile devices and is currently the most ubiquitous 
application platform for mobile device. The main advantage is that an 
application can be used on any Java enabled device (Coulton, et al., 2005; 
Furini, 2007). 
Microsoft Smartphone 
These platforms are limited to designing for applications that run on Microsoft 
devices and are primarily employed for enterprise application with an existing 
PC infrastructure (Finan, 2002). These technologies have been superceded by 
Windows Mobile (Frederick & Lal, 2009) 
Python 
Python can be viewed as a general-purpose high-level programming language. 
Nokia's Python package allows Python developers to create applications for 
the Nokia devices (Python, 2009). 
Symbian 
Symbian is a proprietary operating system designed for mobile devices with 
limited resources. Symbian applications are device specific and are 
consequently more reliable and faster than applications written for generic 
devices (Coulton, et al., 2005; Furini, 2007). 
A mobile device is likely to have more than one application platform that would allow the 
development of local applications. Mobile applications use a specific technology or a variety of 
technologies that are available on the device. An example is a search application that could be 
accessed using either voice, SMS, MMS, web or an onboard local technology. Each will have a 
different user interaction and overall User Experience (Ballard, 2007). 
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3.4.2.2 Application Software 
The use of feature and high end mobile phones has gradually lead to a shift in focus from 
individualised communication with voice only, to incorporate multimedia streaming, internet 
browsing and file downloading to the user. These applications and services are considered as 
highly desirable from the end user perspective (Ruuska-Kalliokulju, Schneider-Hufschmidt, 
Väänänen-Vainio-Mattila, & Von Niman, 2001; Van Biljon & Kotze, 2007). The device 
technology (cf. Section 3.4.1.2), which supports various applications, provides the end user with 
task specific applications. A critical aspect for application software would be the user‘s ability 
to use the device technologies (eg. SMS, Voice and Web) (Boyera, 2009). Mobile Applications 
(pre-loaded or downloaded) constitute an ever-growing market service by mobile application 
developers, publishers and providers. The main types of mobile applications can be categorised 
as in Table 3-8 (MMA, 2008, p. 1): 
Table 3-8: Mobile application categories adapted from MMA (2008) 
Category Examples 
Communications 
E-Mail clients. 
Instant Message (IM)
30
 clients. 
Mobile Web and Internet browsers. 
News/Information clients. 
On-device portals (Java portals). 
Social network clients. 
Games 
Puzzle/Strategy. 
Cards/Casino. 
Action/Adventure. 
Sport. 
Leisure/Sport. 
Multimedia 
Graphics/Image viewers. 
Presentation viewers. 
Video players. 
Audio players. 
Streaming players (Audio/Video). 
Productivity Calendars. 
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 IM stands for Instant Message. IM is a type of communications service that enables you to communicate in real 
time over the Internet, analogous to a telephone conversation but using text-based, not voice-based, 
communication. http://www.webopedia.com 
MOBILE HUMAN-COMPUTER INTERACTION 56 
 
Category Examples 
Calculators. 
Diary. 
Notepad/Memo/Word processors. 
Spreadsheets. 
Directory services. 
Banking/Finance. 
Travel 
City guides. 
Currency converters. 
Translators. 
GPS/Maps. 
Itineraries/Schedules. 
Weather. 
Utilities 
Profile manager. 
Screen savers. 
Address book/task manager. 
Call manager. 
File manager. 
Mobile Applications can run as (MMA, 2008) 
 Connected mobile applications: Software that requires working network connection in order 
to perform a large majority of its tasks. Data caching
31
 provides limited utility to users. E.g. 
Mobile web browsers, chat clients, social network clients, streaming multimedia 
applications, multi-player games and mapping applications. 
 Intermittently connected mobile applications: Software that requires occasional working 
network connectivity to perform a large majority of its tasks. This application software 
makes use of data caching to provide utility to users. E.g., e-mail clients, banking/finance 
tracking applications, newsreaders and currency converters. 
 Non-connected mobile applications: Software that does not require network connectivity in 
order to perform the majority of its tasks. The application‘s utility does not diminish without 
a connection. The majority of mobile applications fall into this category. E.g. Most mobile 
games, video/audio players that play downloaded content, productivity applications and 
utility applications such as file managers and address books. 
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 Temporary storage of new write data or high-demand read data in order to accelerate device performance  
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The limitations of the technology, the potential of the device and platform used for the 
development of the application and the available network connection thus determines the kind 
of device interaction possible. Therefore, the next section focuses on the mobile networks and 
wireless.  
3.5 MOBILE AND WIRELESS NETWORKS 
This section outlines the affordances and attributes of the mobile and wireless networks. 
3.5.1 Mobile Cellular Networks 
Radiotelephone services, introduced in the 1940s, were initially used to connect mobile phone 
users in cars to public fixed networks. Bell Systems launched an Improved Mobile Telephone 
Service (IMTS) that facilitated direct dialling and a higher bandwidth in the 1960‘s. The first 
analogue cellular systems, based on IMTS, were ―cellular‖ as the coverage areas were split into 
smaller areas or ―cells.‖ The use of the cellular technology allows for the division of physical 
areas, rather than frequencies which results in the more efficient use of the available radio 
spectrum. This geographical cellular division additionally allows for the use of a low power 
transmitter and receiver, serving each of these cells. This geographical re-use of radio channels 
is known as frequency re-use and is illustrated in Figure 3-5. 
  
 
 
 
 
 
 
 
 
 
The seven cells are commonly grouped together to form a cell cluster. There is a cell site or 
base station at the centre of each cell. This base station houses the transmitter antenna, the 
receiver antenna and the switching equipment. The size of a cell would depend on the 
Figure 3-5: Basic cellular network (ITU, 2005) 
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subscriber concentration in an area. In a densely populated area, the size of a cell will be 
reduced or would overlap other cells. This would increase the number of channels available 
without increasing the actual number of frequencies used (Garg, 2002; International 
Engineering Consortium, 2007; ITU, 2005; Mishra, 2004).  
The International Telecommunication Union (ITU) states that ―the general concept behind 
different technology ‗generations‘ is that each new generation offers significant ‗revolutions‘ in 
performance and capabilities compared to its predecessor‖ (ITU, 2009). These network 
evolutions have been categorised into generations as shown in Figure 3-6. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 An overview of the ensuing evolution of wireless access technologies is given in Table 3-9. 
Table 3-9: Evolution of wireless telephone technology (ITU, 2009; Mishra, 2004; Smith & 
Collins, 2002) 
Generation  Description 
0G Mobile radio telephone. Available as a commercial service while part of the public 
switched telephone network with privately owned telephone numbers (Farley, 2009). 
1G 
Analogue 
Analogue system for mobile communication, voice-only cellular telephone standard. 
Paging services can be referred to as IG mobile data services providing one way 
transmission of short data messages (Pahlavan & Levesque, 2005). 
2G 
Digital 
 
2G: Global System for Mobile Communication (GSM; originally from Groupe Spécial 
Mobile) is the most popular standard for mobile phones in the world (GSM Assosiation, 
2009). Network capable of providing all basic services such as speech, data and fax. Has 
fixed extension to the fixed line telephony networks. 
GSM and Value Added Services (VAS): The next advancement was the addition of voice 
mail system and the Short Message Service centre (SMS). Short message system traffic 
constitutes the major part of the traffic on some networks and has proven to be an 
increasing commercial success. Intelligent services (IN) added the advantage of providing 
 
 
 
 
 
 
 
Figure 3-6: Evolution of mobile networks (Mishra, 2004) 
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Generation  Description 
operators the opportunity to create a range of new services including pre-paid services and 
fraud management. 
2.5G: GSM and General Packet Radio Services (GPRS). New elements that facilitate 
packet-data transfer which in turn enables wireless access to the Internet and higher data 
transfer rates. 
2.75G: GSM and Enhanced Data rates in GSM Environment (EDGE). Resulting an 
increased rate of data transfer making high-volume movement of data possible. 
3G International Mobile Telecommunications-2000 (IMT-2000) (ITU, 2009; Smith & Collins, 
2002, p. 284 ) is a family of standards for mobile telecommunications defined by the 
International Telecommunication Union. Services offered include wide-area wireless voice 
telephone, video calls, and wireless data in a mobile environment. 3G allows simultaneous 
use of speech, data services and higher data transfer rates making it possible to supply 
internet based services. 
4G All-IP. Common platform for all technologies as well as to complementing the user 
expectations of the many services provided (Mishra, 2004). 
The table reflects the evolution of mobile cellular networks. Additionally to cellular networks, 
mobile devices can connect using wireless networks.  
3.5.2 Wireless Networks 
Wireless Networks are categorised according to the amount of locations they span (Harwood, 
2009) and they can be represented from a wireless perspective as in Figure 3-7.  
 
 
 
 
 
 
 
 
 
Figure 3-7: Wireless networks (Audin & Barba, 2008) 
Figure 3-7 represents the wireless networks categorized according to the amount of locations 
they span. These wireless networks‘ characteristics as outlined by Harwood (2009), are 
examined below: 
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3.5.2.1 Personal Area Networks (PAN) 
A Personal Area Network is a small network design that would characteristically be associated 
with a single person, as is common in a wireless personal network (WPAN). WPAN would refer 
to the technology implicated when connecting a device in close proximity to exchange data. The 
close proximity of WPAN networking lends itself to short-range wireless technologies such as 
Bluetooth, Radio-frequency identification (RFID) and Infrared. Bluetooth is an open wireless 
protocol for exchanging data over short distances (using short length radio waves) from fixed 
and mobile or small devices without cables or wires (Bray & Sturman, 2000). 
3.5.2.2 Local Area Networks (LAN) 
A Local Area Network is confined to a particular geographical location and has a limited 
coverage distance. A Wi-Fi is an example of such a network. Wi-Fi utilises free frequencies that 
can be used without authorisation or licence. There is no assurance of the signal quality and it is 
characterised by a low power emission. Despite these limitations, Wi-Fi has established itself as 
one of the best ways to share a broadband connection. A high degree of standardisation in 
addition to the use of the same frequencies worldwide implies that any Wi-Fi enabled device, 
such as a PDA, feature or smart phone, would be able to connect to services or applications 
anywhere in the world (Audin & Barba, 2008). 
3.5.2.3 Metropolitan Area Network (MAN) 
A Metropolitan Area Network is restricted to a geographic area. Worldwide Interoperability for 
Microwave Access (WiMAX) is a wireless Metropolitan Area Network (MAN) technology that 
can connect Wi-Fi hotspots with each other and to other parts of the Internet and provide a 
wireless alternative to cable. ―WiMAX allows interpenetration for broadband service provision 
of VoIP, video, and Internet access simultaneously … [i]n areas without pre-existing physical 
cable or telephone networks, WiMAX allows access between anyone within range of each 
other‖ (Audin & Barba, 2008, para 6). 
3.5.2.4 Wide Area Network (WAN) 
A Wide Area Network is a network that spans multiple geographic locations. In order to 
function, a WAN relies on an internet service provider or telecommunications company to 
provide a link. WiMAX (Worldwide Interoperability for Microwave Access) is one of these 
broadband radio access technologies grouped under Broadband Wireless Access (BWA). Figure 
3-8 depicts the WAN WiMAX access as described by Audin and Barba (2008). 
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In addition to the mobile device and network, there is an added dimension of mobile business 
practice which is also important for the user when engaging with the device. The following 
section overviews mobile business practices. 
3.6 MOBILE BUSINESS PRACTICES 
The mobile end user interaction is underpinned by various technologies, designs, delivery and 
service costs (Boyera, 2009; Vuolle, Tiainen, Kallio, Vainio, Kulju, & Wigelius, 2008). In order 
to facilitate a strategic understanding of the roles of all the role players in the mobile field, the 
value chain model is used (Porter, 1983; Riilke, Iyer, & Chiasson, 2003). Riilke et al. (2003, p. 
127) describe a value chain ―as a map of the entire set of competencies, investments and 
activities required to create, produce, deliver, maintain and rap the proceeds from a product of 
service, and the relationships amongst those investments and activities.‖ As such, it gives a 
strategic overview of the mobile field that provides services and applications for the end user 
interaction.  
According to Quelcomm (2007) the experiences and expectations of mobile users in relation to 
the mobile wireless value would decide the success of the telecommunications industry offering. 
Traditionally, to deliver this industry offering successfully, the network operator managed and 
owned the entire mobile value chain. However due to an increase in role players, competitive 
market forces and the rise in consumer expectations, the mobile value chain has evolved 
towards a set of interlinking partnerships (Sabat, 2002).  
The increase in mobile data traffic can be ascribed to an increased usability at an acceptable 
service cost (Quelcomm, 2007; Sabat, 2002). The advent of the WAP protocol signalled the 
start of commercially feasible data base services. Despite WAP‘s successive failures, it marked 
the addition of content and service providers to the mobile commerce value chain (Anderson & 
Williams, 2004; Riilke, et al., 2003). Various renditions of the mobile value chain exist 
Figure 3-8: WAN WiMAX access (Audin & Barba, 2008) 
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(Anderson & Williams, 2004; Barnes, 2002; Quelcomm, 2007; Sabat, 2002; Salo, Soinisalo, & 
Karjaluoto, 2008). The model presented by Riilke et al. (2003) however incorporates all the 
relevant role players and elements proposed by other authors. Furthermore it extending its scope 
to newer technologies such as 3G. Their mobile value chain is depicted in Figure 3-9 below. 
 
Figure 3-9: The mobile value chain (Riilke, et al., 2003) 
The mobile value chain depicted in Figure 3-9 consists of the following elements: 
 Content and application providers;  
 Portal and access providers;  
 Wireless network operators;  
 Support services and 
 Delivery platform and applications. 
The elements, that make up the mobile value chain, are further outlined in Table 3-10 
Table 3-10: Elements of the mobile value chain. Adapted from Riilke et al. (2003) 
Element Components Short description 
Content and 
application 
providers 
Content originators. 
Create specific content that is sold. E.g. music, 
pharmaceutical data or financial news reviews. 
Content aggregators. 
Transforms general content into specific content tailor 
made to meet the individual‘s needs. The two categories 
of content aggregators are  
(i) those who simply gather material from various 
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Element Components Short description 
sources, and  
(ii) those who collect and distribute content tailored to a 
customer's needs.  
The latter is termed syndication. 
Internet. Web-hosting and wired routing of the data. 
Portal and access 
providers 
Portals. 
Sabat (2002) defines a portal as a site that aggregates, 
presents, navigates and delivers a wide range of 
communication, commerce and content services to 
numerous users. A portal offers the user a single access 
point to all the products and services provided by a 
content originator or aggregator. It is a highly 
customisable and environment commercially competitive. 
Internet service 
providers. 
ISPs provide the necessary hardware to connect users to 
content and application providers. Wireless network 
operators, however, are beginning to function as ISPs and 
it is envisaged that only ISP‘s that provide content as well 
as access will be economically viable. 
Wireless network 
operators 
Wireless service 
providers. 
User centric components of wireless networks. The User 
Experiences these services in terms of the quality, speed 
of connection and clarity. The wireless service providers‘ 
strengths are based on their brand name or customer 
channels through which they buy or rent capacity from 
network operators. 
Network infrastructure 
operators. 
These network-facing components of the wireless 
network provide the soft- and hardware that enable 
communication and data transfer. Users experience the 
quality of network service operators in terms of the time 
to make a connection, quality of the signal and the 
frequency of lost connections during calls. 
Support Services 
Service provisioning, 
billing, and support. 
Outsourced elements of customer services, depending on 
the business focus and competencies of wireless service 
providers. 
Platform infrastructure 
services. 
These role-players provide aspects of the physical 
network by outsourcing them and additionally by renting 
space on the telecommunication towers to network 
infrastructure operators. 
Delivery 
Platforms and 
Applications 
Delivery platforms and 
applications. 
Handheld device manufacturers. 
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This section does not aim to identify optimal business, marketing or entrepreneurial 
opportunities and has not given a comprehensive outline of the role-players. However the 
mobile end user interaction is costed, underpinned and facilitated by the range of technologies 
and designs made available by the various providers and role players in the value chain (Boyera, 
2009). This cornucopia of offering which is ultimately presented to the end user, influences not 
only the possible mobile interactions, but also the mobile user satisfaction (Quelcomm, 2007). 
Donner (2008) concurs stating that ―the technology is not just a handset, […] pricing, network 
features and even signal availability have a huge impact on how mobiles are actually used‖ (p. 
152). Therefore, the next section will focus on the user engagement with the mobile device. 
3.7 MOBILE USER  
The mobile user‘s interaction with a mobile device is central to understanding mobile human-
computer interactions. Far from being a homogeneous group, mobile users are exceedingly 
diverse as the personal nature of the technology allows it to infiltrate the user‘s life.  
Van Biljon (2006; 2007) approaches mobile phone users from a social and cultural perspective 
and identifies demographic, motivational, social and cultural factors as influences on mobile 
use. Donner (2008) distinguishes between users in the developing world and the developed 
world and focuses his literature review on low income and lower middle-income communities. 
Along the same line, Ballard (2007) investigates mobile users from highly developed contexts 
such as America, Japan and Europe. She argues that, in essence, there is very little difference to 
mobile users and users of other computing devices. She posits that the difference between the 
two lies in the mobility of the user. She further categorises mobile users as a subset of desktop 
users. A different perspective is taken by Donner, Marsden and Gitau (2009) and Donner and 
Gitau (2009) as they investigate mobile-centric and PC-centric mobile use. This approach 
categorises users according to their dominant choice of computing technology. 
In addition to the modalities of use listed above, literature abounds with highly contextualised 
research that limits the investigation to single variables like age, gender, education and income 
level (Van Biljon, 2006). In contrast to highlighting only single variables, Miller and Horst 
argue that ―people‘s lives cannot be compartmentalised into separate categories such as 
economics, social, religious and cultural, they are all part of the same person‘s experience and 
concerns‖ (Miller & Horst, 2005, p. 755). In line with Miller and Horst‘s statement, Love 
(2005) warns against viewing users as a generic group in a one size fits all approach when 
developing mobile applications. Chen, Czerwinski, & Macredie (2000), concur with this 
sentiment. Therefore, users display different types of characteristics, which influence their 
Mobile User Experience. These characteristics will now be discussed. 
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3.7.1 User Characteristics 
Love (2005) highlights the following characteristics that could have a significant effect on the 
user‘s use and perception of mobile phone devices, services and applications. The 
characteristics are the user‘s spatial ability, personality, memory, verbal ability, previous 
experience, and age. Each of these is briefly outlined as follows: 
Table 3-11: User characteristics (Love, 2005, pp. 15-31) 
Characteristic Implication for Mobile Use 
Spatial ability Users with reduced spatial ability may find it difficult to visualise the systems they 
are accessing, especially if there is a drill down of several levels. 
Personality Users‘ personalities affect their perception of the system they are interacting with, 
projecting personalities onto computing systems. 
Manipulating the screen text changes the user‘s perception of the personality of the 
system. 
Users become emotionally attached to their mobile devices. 
Memory As mobile devices often present a single channel of serial communication that cannot 
be browsed or scanned, the user needs to memorise the service structures, menu 
options and their location within the service hierarchy. 
Verbal ability This constitutes a big impact when a user needs to comprehend verbal information in 
order to use the system effectively. 
Compounded when there are limited or no visual prompts. 
Previous 
experience 
Previous experience in using ICT has emerged as an important predictor of 
performance with a new system. 
Age Older users have different requirements and expectation from younger groups. 
Inherent device limitations are challenging for older users. 
Table 3-11 reflects the characteristics sited by Love that could have a significant effect on 
mobile use and perception. He argues that the dimension of mobility and use in context further 
accentuates these characteristics (Love, 2005). The on the go (Cartman & Ting, 2009) nature of 
mobile users, gives rise to users that are (Ballard, 2007): 
 Mobile: The users are navigating the real world and moving between instances of 
interaction with the device, alternating between tasks in the physical world and tasks in the 
virtual world. The location free nature of the device establishes a shift from place-to-place 
communication in favour of person-to-person connection (Khalil & Connelly, 2005; 
Wellman, 2001). The portable and private nature of the device allows the user to occupy 
multiple social spaces simultaneously (for example the virtual conversation space and the 
physical device and user space) (Palen & Salzman, 2001; Van Biljon, 2006). 
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 Interruptible and easily distracted: The mobile user contends with all the interruption that a 
desktop user has, but without the social cues to signal his unavailability. The user is 
interacting in the physical world with all its complexities while navigating the device with 
limited display and input modalities. 
 Available: The mobile user is available to networks, communities, social and family 
connections as the device ports with the user. ―[A] characteristic of mobile users is that they 
are present and immediately available‖ (Ballard, 2007, p. 13). This implies that users 
answer their phones, either with voice or with text, even in situations that might be 
inappropriate. This ambient availability allows applications to communicate with remote 
platforms. 
 Sociable: Social mobile users handle several micro-contexts simultaneously. In situations 
where phones are shared, the device can become the focus of the social interaction (Boyera, 
2009; Donner, 2008). 
 Contextual: The user‘s environment affects how the device is utilised. 
 Identifiable: The user stores information that is personal unique and has ownership of the 
mobile cell number. The personal nature of the device brings about a large degree of 
personalisation, with users selecting personal ringtones
32
, screensavers
33
 and wallpapers
34
. 
Apart from user characteristics, user types are also important in the use of mobile devices. 
3.7.2 User Types 
The individualised personal nature of the mobile device makes it undesirable to broadly classify 
users into homogeneous groups when designing mobile applications, hardware or services. 
Commercial technology, however, is not designed for individuals, but rather allows for 
personalisation within similar groups (Ballard, 2007; Jones & Marsden, 2006; Love, 2005; 
Miller & Horst, 2005).  
The discussion above highlighted some very general characteristics of a user interacting and 
integrating mobile devices in which there are numerous exceptions and examples. This being 
said, it is valuable to identify and distinguish categories of users with vastly different 
interactions, or user profiles, in order to understand specific activities better (Love, 2005; 
Marsden, Malan, Hendricks, & Tangkuampien, 2001).  
                                                     
32 
Sound made by a mobile handset to indicate an incoming call or text message. 
33 
Dynamic image that runs when the mobile phone is idle, for a user defined, period of time. 
34
 Background image on entrance screen of a mobile phone. 
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The mobile youth are viewed as conspicuously unique and are labelled as such. Tokyo‘s keitai 
kids
35
 are known as the thumb generation (Plant, 2000) and are the world‘s leading so called 
textperts. Prensky (2001; 2005) calls them the generation of digital natives in contrast to older 
digital immigrants, and raises the idea that technology influences the way learners are raised. 
He argues that ―it is now clear that as a result of this ubiquitous environment and the sheer 
volume of their interactions with it, today‘s students think and process information 
fundamentally differently from their predecessors‖ (Prensky, 2001, p. 1). 
This attitude is repeated by Oblinger and Oblinger (2005) in Educating the Net Generation: 
―The technologies available as a generation matures influence their behaviours, attitudes and 
expectations‖ (p. 65). Oblinger et al. (Oblinger, 2003; Oblinger, 2004; Oblinger & Oblinger, 
2005) regards the key characteristics of today‘s learners as being digitally literate, always 
connected, mobile, experimental and community-oriented. The fact that they are always 
connected gives rise to what Gergen (2002) calls absent presence. This is the phenomenon of 
physically co-located groups all connected online elsewhere, overlaying physical spaces with 
virtual spaces. Users inhabit more than one space at a time and is described by Plant (2000) as 
simultaneity of place. 
The unique characteristics of these learners (Cobcroft & Bruns, 2006; Oblinger, 2003; Oblinger, 
2004; Oblinger & Oblinger, 2005) are listed as being connected, as having social interaction and 
a partiality for group-based activities. McMahon & Pospisil (2005, p. 421) observe that they 
possess an ―information technology mindset‖ and a ―highly developed skill in multitasking.‖ 
This generation stays in contact through SMS, Instant Messaging, Facebook, poking
36
 and 
beeping
37. Today‘s learners are generally proficient at multitasking and socialise whilst 
simultaneously listening to an MP3, playing computer games, and watching television 
(McMahon & Pospisil, 2005; Oblinger, 2003; Oblinger, 2004; Oblinger & Oblinger, 2005). 
Carroll et al. (2002) argue that the youth, in essence, adopt a lifestyle rather than a technology 
and observe that there is a difference between technology use as envisaged by its designer and 
technology as used. They refer to the way in which technology is adopted and shaped by young 
people as the process of appropriation. It was observed that the youth tended to experiment with 
and evaluate a technology. Younger users would then decide whether it was convenient, 
                                                     
35
 Keitai (pronounced k-tie) is a Japanese word meaning "portable." It is used to describe the mobile culture. 
http://towakudai.blogs.com/Keitai.Research.Survey.pdf 
36 
A poke on Facebook is an interaction devoid of lexical content but with contextual meaning. 
37 
Sending a missed call or a Please Call Me to let someone know you are thinking of them or to initiate a further 
action. 
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affordable and whether the specific use of technology supported their actual rather than 
hypothetical activities, or need to be stylish and fashionable. Carroll et al. (2002) further state 
that, the most powerful attractor for mobile technologies was convenience. 
The factors that affect the appropriation of technology are presented in the Technology 
Appropriation Model of Carroll et al. (2002) which is reproduced in Figure 3-10. 
 
Figure 3-10: Technology Appropriation Model (Carroll, et al., 2002) 
Carroll et al. (2002) report a number of negative perceptions of mobile technologies that act as 
barriers to the appropriation of mobile technologies. These are: 
 Cost: Youth generally experience problems paying their mobile phone bills and prefer 
prepaid as they can control their phone costs more effectively. 
 Poor Reception: There is an acknowledgement of the dissimilarity between different 
network service providers; however, this appeared to be accepted as a characteristic of 
mobile phone use. 
 Features of the phone: Some features are considered difficult to learn but do not appear to 
impede adoption. 
As mobile technology is used by young people as an integral part of their lives, implementing 
Mlearning initiatives should be sensitive to established patterns of appropriation. 
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3.8 MOBILE USE 
Mobile phones have become the most ubiquitous technology in the world with mobile networks, 
which constitute the world‘s largest distribution platform, enabling faster and less costly 
network rollout (Khalil, et al., 2009). This section will focus on the mobile penetration and 
impact, mobile adoption and mobile device interactions. 
3.8.1 Mobile Penetration and Impact 
The total number of mobile phones in the world surpassed the number of fixed telephones in 
2002 and by the end of 2008, it was estimated that there were 4 billion mobile phones globally 
(Wireless Intelligence, 2009). ―No technology has ever spread faster around the globe‖ 
(Economist, 2008). This rapid diffusion has resulted in mobile phones representing the largest 
distributed platform in the world (Khalil, et al., 2009).  
Figure 3-11 (ITU Report, 2010) depicts the 4 billion mobile cellular subscriptions worldwide, 
interpreted to indicate 67% of the world population. This is contrasted to the 17.8% fixed 
telephone lines. The fixed telephone lines are slowly showing a decrease in many developed 
countries with a marginal increase in developing countries. 
 
 
 
 
 
 
 
 
 
Figure 3-11: ICT developments 1998-2009 (ITU Report, 2010) 
The following statistics are quoted from the ICT Report (2009). The most significant growth has 
been in developing countries where close to 40% penetration was reached at the end of 2007. 
These statistics imply that 64% of all the world‘s mobile subscribers live in developing 
countries (Figure 3-12).  
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Figure 3-13: Mobile Cellular Subscription by Region (ITU Report, 2009, p. 4) 
Considering the mobile cellular technology diffusion levels, Africa has a mobile penetration of 
28%, Asia 38%, the Americas 72%, Oceania 79% and Europe 111% (Figure 3-13). However 
growth rates have been the greatest in regions with the lowest penetrations and ―the mobile 
cellular divide is expected to be reduced further over time‖ (ITU Report, 2009, p. 4). 
In a European and/or developed country scenario, the reported use of mobile phones considers 
mobility as the next step: imbedding virtuality in reality (Palen & Salzman, 2001), 
contextualizing access (Dey, 1998; Franklin & Flaschbart, 1998; Ward, Jones, & Hopper, 1997) 
and generally extending already available desktop computing to a mobile platform (Ballard, 
2007).  
Figure 3-12: Mobile cellular subscription (ITU Report, 2009, p. 4) 
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However it is suggested that mobile technologies, mostly in the form of mobile cellular 
technology, not only provide mobility, but also empower the user with ability (Botha, 2006, 
2009; Botha, Batchelor, van der Berg, & Islas Sedano, 2008a; Botha, Ford, Aucamp, & Cronje, 
2007). This ability refers to the user‘s capacity to connect to the information society as a 
contributor and a user ―changing the way many Africans live and work‖ (GSM Association 
[GSMA], 2008, p. 14; Kwaku Kyem & LeMaire, 2006). This ability to connect and be 
connected to is of primary advantage in areas where other means of access are not available as a 
result of various infrastructure and physical realities.  
The use of networked personal computers being extended to the mobile platform, for the added 
dimension of mobility and contextual access, depicts the trajectory that is evident in Europe, the 
Pacific Rim and North America. Here access to the information age is predominantly gained 
through desktop computing. Africa and other developing regions are however, testing or 
contradicting this conventional thinking and entering the information society from a mobile 
centric perspective.  
A mobile phone is extended with desktop capabilities where the functionalities of the 
technology are not able to support the activities of the user. This alternative access to the 
information age, challenges the concept of a digital divide with that of a digital difference 
(Botha, 2009; Botha & Gregory, 2009; Botha & Gregory, 2010; Botha, Herselman & Van 
Greunen, 2010). The next section will outline mobile adoption. 
3.8.2 Mobile Adoption 
Van Biljon (2006) and Van Biljon and Kotze (2007) identify determining and mediating factors 
that influence mobile phone adoption. 
3.8.2.1 Determining Factors 
Van Biljon (2006) and Van Biljon and Kotze (2007) identify the following six determining 
factors: Social influences: Denotes the social pressure exerted on an individual with regards to 
the opinions of other individuals or groups. Social influence is extended to include cultural 
influences, perceived usefulness and ease of use. 
 Facilitation conditions: These conditions refer to the stability and availability of the mobile 
phone infrastructure. By implication, this includes variables such as system service, system 
quality, cost of handset and the service provided. 
 Perceived usefulness: The extent to which a user believes that there is a benefit from using 
the phone. 
 Perceived ease of use: The ease with which the user uses the mobile device. 
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 Attitude: Defined as the individual user‘s positive or negative feelings about performance 
behaviour.  
 Behaviour intention: Denotes the performance of mobile phone in the interaction. 
3.8.2.2 Mediating factors 
Three mediating factors have been identified as having an influence on mobile phone adoption.  
 Personal factors: Personal factors refer to the user‘s personal preferences and beliefs about 
the benefits of the technology. It includes relative advantage, compatibility, trialability, 
observability, image and trust. 
 Demographic factors: Denotes the age, gender, education and technological proficiency of 
the user. 
 Socio-economic factors: Described by variables like job status, occupation and income. 
The factors highlighted above, combine the influences of mediating factors and determining 
factors on behaviour intention (Van Biljon & Kotze, 2007; Van Biljon, 2006). The following 
section covers mobile device interactions. 
3.8.3 Mobile Device Interactions 
The ability of the technology to integrate into the life of the user (Ballard, 2007) results in the 
use of the mobile technology in different contexts as the user moves through his day (Johnson, 
1998). Taking the interaction activity as conceptualised by Kaptelinin and Nardi (2006) as the 
unit of analysis, mobile technology enables mobility (Perry, O'hara, Sellen, Brown, & Harper, 
2001) and interactions in context (Dourish, 2004). Each of these is elaborated on below: 
3.8.3.1 Context 
Context is a complex notion to define (Winters, 2005). According to Webster‘s New Twentieth 
Century Dictionary (1980), context is ―the whole situation, background or environment relevant 
to some happening or personality.‖ The concept has emerged and evolved alongside context-
aware computing but with little consensus on what is meant by it (Rodden, Chervest, Davies, & 
Dix, 1998; Winters, 2005).  
Oulasvirta et al. (2005) recognise two contrasting paradigms of thought: The first is Realism, 
grounded in natural science which positions that context is a ontological construct. Context can 
be measured, and if properly instrumented and programmed, computing devices can adapt to 
different contexts. The second paradigm is Constructivism, which is rooted in social sciences. 
Constructivism holds that contexts are human creations, of mental and social origin, and that 
computing devices ought to provide resources for managing them. 
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Definitions and views of context that are rooted in a positivistic philosophy share the same 
subsequent basic assumptions. Context is real and structured and the structure can be modelled. 
Contexts share properties that exist independently of human interpretation and computing 
devices can recognise these properties and adapt their behaviour accordingly (Dourish, 2004; 
Oulasvirta, et al., 2005). From this perspective, Schilit et al. (1994; 2003; 1995) identified the 
location of the user, the identity of the user and the user‘s proximity to resources as the focus of 
context. They view context as a constantly changing executional environment and offer the 
following broad definition: ―Context encompasses more than just the user‘s location, because 
other things of interest are also mobile and changing. Context includes lighting, noise level, 
network connectivity, communication costs, communication bandwidth, and even the social 
situation‖ (Schilit, et al., 1994, p. 1).  
Dey (1998) initially defined context as the user‘s physical, social, emotional or information state 
and later evolved their view of context as, ―any information that can be used to characterize the 
situation of entities […] typically the location, identity and state of people, groups and 
computational and physical objects‖ (Dey, Abowd, & Salber, 2001, p. 106).  
Brown, Bovey and Chen (1997) view context as location, the identity of the people around the 
user, the time of the day, the season, temperature and other physical attributes. Along the same 
lines Ryan, Pascoe and Morse (1998) define context as location of the user, the environment, 
the user‘s identity and the time of the interaction. Referring to context as the environment or 
situation (Dey, et al., 2001), Franklin and Flaschbart (1998) interpret context as the situation of 
the user and Ward, Jones and Hopper (1997) refer to context as the state of the application‘s 
surrounding. 
Dourish (2004), reflecting on these definitions of context and grounded in a realist paradigm, 
identifies four assumptions that underlie this notion of context. These assumptions, he states, are 
that the context is: 
 Information: This implies that context can be known and encoded. 
 Delimited: Implying that for some applications context can be predicted. 
 Stable: Once context elements have been identified these stay the same. 
 Activity: Activities are viewed as happening within but separated from a context.  
In essence, Dourish (2004) argues for a constructivist view of context, which recognises 
multiple interpretations and understandings of context as constructed by the individual. A 
constructivist paradigm recognises that context is constructed socially, in interactions with 
agents in the world. Interpretation of context is constituted within a frame of reference and 
computing devices can provide resources for people to create and maintain contexts for their 
actions (Oulasvirta, et al., 2005). Dourish (2004, p. 22) holds that ―the idea that context consists 
of a set of features of the environment surrounding generic activities, and that these features can 
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be encoded and made available to a software system alongside an encoding of the activity itself, 
is a common assumption in many systems.‖ He suggests that: 
 Contextuality is a property of information. It is not simply a given that something is or is 
not context; rather it depends on the contextual relevance to some particular activity. 
 Contextual features are defined dynamically.  
 Context is an occasioned property relevant to a particular setting and action. 
 Context arises from an activity, actively produced, maintained and enacted. 
Viewing context, not as a representational problem, but as an interactional problem, Dourish 
interprets context as something that people do instead of something that describes a setting. 
Context is seen as an emergent feature of the interaction, ―determined in the moment and in the 
doing‖ (Dourish, 2004, p. 23). 
Oulasvirta (2005, p. 167) highlights that; ―contexts are constructed in complex interaction and 
interpretation chains that include not only computers but also other resources and people […] 
context information is a resource for human action and has to be accounted [for] by their users 
in social situations.‖ This shifts the focus from improving the correctness of the computing 
inference to their reparability in social interactions.  
The notion of context for this research lies in a balance between the two approaches. Not all 
interactions with and through mobile technology ascribes to the notion of ubiquitous computing. 
Aspects of context are viewed from a pragmatic viewpoint in that the research is cognisant of an 
amount of uncertainty in these interactions. The acceptance of constructed context, however, 
will have to be incorporated in some sense, as virtual reality through mobile technology 
becomes a reality.  
For the scope of this research, elements of context are naively described as situations where the 
user‘s physical relation to space and time would be significant (high context) to the interactions 
at hand and situations where the physical relation to space and time are less significant (low 
context).  
3.8.3.2 Mobility 
There is more to mobility than simply moving. The term mobility as applied to mobile 
technology does not have a clear-cut definition or understanding in the literature of MHCI. 
Ballard argues ―mobility refers to the user, and not the device or the application‖ (2007, p. 3). 
Oulasvirta and Brewster (2008) agree, stating that the major phenomenon surrounding Mobile 
Human-Computer Interaction is the user‘s mobility. The user‘s physical movement changes the 
conditions of the interaction so drastically, that they suggest mobility of the user as one of the 
key challenges for MHCI research.  
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The focus on the user‘s mobility contrasts with literature where the view of mobility includes 
users‘ engagement in mobile activities in which there is a differentiation between highly mobile, 
slightly mobile and stationary interactions; capturing the intensity of mobility within the 
interaction (Kristoffersen, Herstad, Ljungberg, Lobersli, Sandbakken, & Thoresen, 1999). This 
view incorporates the static use of mobile technology where the technologies are primarily seen 
as tools for accessing information, rather than as tools for making different types of 
communication and sociability possible (Hagen, et al., 2005). Such interactions include the 
ability to connect to remote information or to interact with information on the mobile device 
itself (Harper, 2003).  
Mobility here refers to the potential portability of the technology rather than the mobility in the 
use thereof. Ballard identifies this as the Carry Principle and added that portability forms the 
distinction between mobile and other platforms in that the user is able to, typically, carry the 
device all the time. The implications of this on the device and the users are listed below 
(Ballard, 2007, pp. 2-3). 
The implications of the Carry Principle on the device: 
 Form. The devices are small, have small screens and input devices and are battery powered 
with some type of wireless connectivity. 
 Features. Any information or entertainment features. 
 Capabilities. The wireless connection, size and power constrain the connection and 
processing speed. 
 User interface. Due to the small screen, the device is a single window user interface making 
information sharing between applications awkward. 
 Proliferation. Individual tastes and needs come into play with mobile technology, as it is 
highly individual and personal in nature. This negates a one fits all view.  
The implications of the Carry Principle on the user: 
 User availability. The user is more available for communication and application interaction 
as the device is always present. 
 Sustained focus. As the user is interacting in context, user focus is not sustained but often 
interrupted or shared. 
 Social behaviour. Always-available connections intrude in social and business activities.  
These two views are not mutually exclusive when analysed from an interaction activity 
perspective as it incorporates both. The user acts with and through the technology in order to 
accomplish a goal (Kaptelinin & Nardi, 2006; Nardi, 1996). An analysis of the mobile 
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technology includes the actual interaction (mobile/stationary) as well as the setting (context) in 
which this interaction occurs as the tool reveals itself to us only in use (Bannon, 1985). 
3.9 SUMMARY 
This chapter, aimed to identify the additional components and factors of the Mobile User 
Experience hinted at in Chapter 2 (cf. Section 2.5).  
While acknowledging that MCHI is an emerging field with much of the literature being 
technical solution based reports, there is a gap in the body of knowledge regarding the 
evaluation and reflection of these solutions and the broader impact that they have had on the use 
and users of the technology. Mobile technology has ushered in an era of affordable and near 
ubiquitous personal computing where usability and user-experience become key considerations 
in adoption and demand more from MHCI (Dix, 2010). 
The exploration of concepts surrounding the phenomenon of MHCI was initiated by a general 
overview of definitions found in literature. The perspectives in literature on MHCI have 
highlighted the additional role of the device, the mobile business practices and the network 
affordances on the Mobile User Experience. Furthermore, these perspectives also stress design 
considerations in the form of the unique mobile user and mobile use characteristics, and the 
device limitations in a mobile context. The design considerations relate to an additional 
emphasis on the application and the ensuing interaction. The components that would frame the 
MHCI are then identified as (cf. Section 3.3.2):  
 Mobile user.  
 Mobile device. 
 Mobile networks. 
 Mobile business practices. 
 Mobile use.  
A brief overview of each of these focus areas added to the understanding of MHCI. This chapter 
therefore concludes that there are many challenges and potential solutions for effective 
interaction with mobile devices and services. However, these solutions are underpinned by 
common components that make up the mobile user interaction.  
The components of a User Experience identified in Chapter 2 namely the user, the system and 
the context can now be further expanded on to include additional considerations for the Mobile 
User Experience as: 
User: 
 The mobile user (cf. Section 3.7). 
 Mobile use (cf. Section 3.8). 
MOBILE HUMAN-COMPUTER INTERACTION 77 
 
System: 
 Mobile device (cf. Section 3.4). 
 Mobile business practices (cf. Section 3.6). 
 Network affordances (cf. Section 3.5). 
 Mobile applications (cf. Section 3.4.2). 
 Mobile interaction (cf. Section 3.8.3). 
Context: 
 Mobile context (cf. Section 3.8.3.1). 
Chapter 1 positioned the Mobile User Experience of an Mlearning interaction as directed by the 
requirements of the pedagogical interaction and the attributes and affordances of the 
technology (cf. Section 1.2.2). Having dealt with the mobile cellular technological attributes and 
affordances in Chapter 3, Chapter 4 explores the requirements of the pedagogical interaction as 
revealed by Mlearning as a focus of the educational domain. 
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CHAPTER 4: MLEARNING INTERACTION 
4.1 INTRODUCTION 
Enhancing a Mobile User Experience in an Mlearning interaction entails the consideration of 
contributing components. A progressive argument has been made for the Mobile User 
Experience of an Mlearning interaction as dictated by the attributes and affordances of the 
technology and the requirements of the pedagogical interaction (cf. Section 1.2.2).  
In order to further explore the phenomenon, the investigation on UX done in Chapter 2 has 
identified three components of a User Experience namely the user, the system and the context 
and hinted at additional components necessary for satisfactory mobile user interaction. The 
attributes and affordances of technology were investigated through a review of MHCI, in 
Chapter 3, and expanded the understanding of the Mobile User Experience to include additional 
components that incorporate the mobile aspect.  
 
Figure 4-1: Conceptualisation of the theoretical framework 
The Mobile User Experience in an Mlearning interaction is further subject to the requirements 
of pedagogical interaction. These requirements form the focus of the investigation in the rest of 
this chapter in order to further explore the components of a Mobile User Experience in an 
Mlearning interaction, as illustrated in Figure 4-1.  
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Mlearning has at its foundation, learning, as the central concern of a mobile technology 
enhanced educational experience. The specifics of realising the educational goal, the actual 
operationalisation and the evaluation of the educational goal, are beyond the scope of this study. 
This study is, however, concerned with the enablement of the educational goal through the 
Mlearning interaction as experienced by the learner as mobile user. As such, with due respect to 
the unique and personal nature of learning, the diversity of ways in which learning can be 
achieved is acknowledged.  
The exploration that is documented in this chapter aims to give an overview of the literature in 
order to define the field (cf. Section 4.2). Multiple perspectives are provided for the general use 
of technology in education (cf. Section 4.3) which, in turn, contextualises the particular use of 
mobile technology.  
Section 4.4 investigates technology enhanced learning environments in order to understand the 
potential of technology for education and to identify contextual considerations in these 
environments. Section 4.5 focuses the investigation, of technology in education, on the 
affordances and use of mobile technology in teaching and learning. The synergies and changes 
brought to education with the transition of e-Learning to Mlearning are expanded on further in 
this section. The characteristics of Mlearning interactions (cf. Section 4.6) are outlined and the 
challenges to integrating Mlearning in educational contexts are investigated in Section 4.8. 
Section 4.9 summarises the chapter and outlines the components for the Mobile User 
Experience in an Mlearning interaction. 
The following section aims to define Mlearning, which, in turn, will help towards identifying 
the requirements of the pedagogical interaction. 
4.2 TOWARDS DEFINING MLEARNING 
Experience and expertise in the development and delivery of Mlearning have resulted in a 
discrete community of practice which has evolved separate from the e-Learning community. As 
with MHCI, another emerging discipline, Mlearning has had a propensity to focus primarily on 
producing solutions and has tentatively developed distinctive theoretical conceptualisations 
(Hagen, et al., 2005; Traxler, 2009a). The term Mlearning is currently applied to denote learning 
exploits with handheld computers and mobile phones as well as other mobile devices. This 
study will draw on all the literature related to the use of mobile devices in teaching and learning 
interactions.  
A definition of what exactly Mlearning is, has been much debated, and appears to reflect the 
focus areas of the community that has put it forward. Solution based technology research has a 
propensity to define Mlearning in terms of learning through mobile devices (Chen, Kao, & 
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Sheu, 2003; Houser, Thornton, & Kluge, 2002; Liang, Liu, Wang, Chang, Deng, Yang, Chou, 
Ko, Yang, Chan, & W., 2005; Quinn, 2000; Trifonova & Ronchetti, 2004). Learners are 
described as accessing mobile devices to ―acquire and learn through a wireless transmission tool 
anytime and anywhere‖ (Chen, et al., 2003, p. 351). Reflecting the earlier solution-based 
technology focus, Traxler (2005, p. 262) initially suggested that Mlearning be regarded as ―any 
educational provision where the sole or dominant technologies are handheld or palmtop 
devices.‖  
In contrast, research which has been driven by concerns emanating from a pedagogical 
perspective, has defined Mlearning in terms of the extent it enriches a particular learning 
environment and the learners‘ experience of learning (Farooq, Schafer, Rosson, & Carroll, 
2002; Grohmann, Hofer, & Martin, 2005; Rochelle, Vahey, Tatar, & Penuel, 2003; Rushby, 
2006; Young & Vetere, 2005).  
Another perspective of Mlearning has been in terms of the mobility affordance; framing 
Mlearning as ―the study of how the mobility of learners augmented by personal and public 
technologies can contribute to the process of gaining new knowledge, skills and experience‖ 
(Sharples, et al., 2007, p. 3). Mobility is further deconstructed by Sharples et al. (2007) as: 
 The mobility experienced by the user due to the change in physical space. 
 The mobility as being able to interface between different technologies. 
 The mobility in conceptual space as users moves between topics. 
 Mobility in social spaces.  
 Mobility over time, extending the formal learning situations as a cumulative experience. 
Consensus however is that Mlearning, as a phenomenon, needs to be considered in the context 
of the emergence of the mobile phone (Laouris & Eteokleous, 2005). Traxler suggests that 
mobile technology be recognised as fundamentally transforming societal notions of 
communication and understanding. Nyíri (2005, p. 2) articulates this, stating:  
With the mobile phone having become the dominant communications device, we 
experience frustration if we cannot reach someone, far or near, by voice or SMS 
when the need arises. […] Combining the option of voice calls with text messaging, 
MMS, as well as email, and on its way to becoming the natural interface through 
which to conduct shopping, banking, booking flights, and checking in, the mobile 
phone is obviously turning into the single unique instrument of mediated 
communication, mediating not just between people, but also between people and 
institutions, and indeed between people and the world of inanimate objects. 
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Traxler (2009a) proposes that ―Mlearning is not about mobile as previously understood, or 
about learning as previously understood, but part of a new mobile conception of society‖ (p. 
14). 
Fundamentally, Mlearning is about learning and any project should be grounded in best practice 
pedagogical principles (Cobcroft, Towers, Smith, & Bruns, 2006).  
Beetham and Sharpe (2007) argue that pedagogy
38
, involves ways of knowing as well as doing 
and that similar to other applied disciplines, its concern lies with how practice is understood and 
how that theoretical understanding is applied in practice. From this discussion, they position the 
term pedagogy as initiating a dialogue between theory and practice, as well as between learning 
and teaching. Contending with the demands of technology in teaching and learning, they assert 
that these demands do not call for a new pedagogy but implies locating the new technology 
within proven practices and models of teaching (Beetham & Sharp, 2007).  
Digital technologies comprise a new context for teaching and learning with individuals having 
personal handheld access to processing power and information (Kukulska-Hulme & Traxler, 
2007; Ravenscroft & Cook, 2007). The mere possession of, or access to, these technologies 
does not imply that learning is taking place. Only when the technology is meaningfully 
integrated into a learning environment, does the potential of the technology for learning become 
realised (Fredriksson, Jedeskog, & Plomp, 2008; Lai, 2008; Voogt & Knezek, 2008). 
 Technology has the potential to not only enhance teaching and learning but might very well 
change the concept of education as an activity which is constrained by time and space (Ally, 
2009; Sharma & Kitchens, 2004; Traxler, 2005).  
4.3 TECHNOLOGY IN EDUCATION 
There are different views on the role of technology in education. Fredriksson et al. (2008) 
identify the following goals with respect to the integration of technology into teaching and 
learning: 
 Develop students‘ independence and sense of responsibility for own learning. 
 Promote active learning strategies. 
 Individualize learning experiences. 
 Encourage cooperative and project-based learning. 
 Improve student achievement. 
                                                     
38
 The art, science, or profession of teaching; the knowledge and development resulting from an educational 
process. http://www.merriam-webster.com/ 
MLEARNING INTERACTION 82 
 
 Prepare students for a knowledge based job market. 
Voogt and Knezek (2008) highlight an additional two views namely the change to an 
information society and the belief that technology has the potential to enhance the teaching and 
learning process. The change to an information society is explored in the following section. 
4.3.1 Information Society 
The needs of society at large are shifting due to the change from an industrial to an information 
or knowledge society. The term information society was first used by Kohyama (1968) and has 
since become a phrase that has captured the essence of a culture inundated with information and 
dominated by information technology (Anderson, 2008). These changes suggest that learners 
need to be prepared for future vocations in a new information economy. By implication the new 
demands would have to be facilitated by the educational system.  
Technological proficiency is considered as a core competency for the twenty-first century 
(Anderson, 2008; Beetham & Sharp, 2007; Mioduser, Nachmias, & Forkosh-Baruch, 2008). 
Mioduser et al. (2008, pp. 29-31) identify seven illiteracies in the knowledge society namely: 
 Multimodal information processing: Skills and knowledge required to understand, produce 
and negotiate meanings in a culture made up of words, images and sounds. 
 Navigating the Infospace: Recognising the need for information, retrieving it, decoding, 
evaluating, using and communicating it in an efficient and ethical manner. 
 Communication literacy: Related to skills required for mindful, knowledgeable and ethical 
use of multiple communication channels, in various configurations for diverse purposes. 
 Visual literacy: Ability to decode, evaluate, use and create images using conventional and 
new media in ways that advance thinking, reasoning, decision making, communication and 
learning. 
 Hyperacy: The ability to deal with nonlinear knowledge representations. 
 Personal information management literacy: The process by which individuals store their 
information items. 
 Coping with complexity: Denotes the skills and methods required to recognise complex 
phenomenon, to study and understand them and to implement the gained understanding. 
It is clear from the above that learning in the digital age includes the acquisition of information 
skills or twenty first century skills rather than the mastery of a stable body of knowledge 
(Beetham & Sharp, 2007; Mioduser, et al., 2008). 
Voogt and Pelgrum (2005) identify two pedagogical approaches namely one which is suited to 
the industrial society and another which is suited to the information society. These two 
pedagogical approaches are further deconstructed in Table 4-1. 
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Table 4-1: Pedagogical approaches 
Characteristic Pedagogy in an industrial society Pedagogy in the information society 
Active Activities prescribed by teacher. 
Whole class instruction. 
Little variation in activities. 
Pace determined by the program. 
Activities determined by learner. 
Small groups. 
Many different activities. 
Pace determined by individual. 
Collaborative Individual. 
Homogeneous groups. 
Everyone for themselves. 
Team work. 
Heterogeneous groups. 
Support each other. 
Creative Reproductive learning. 
Apply known solutions to problems. 
Productive learning. 
Find new and innovative solutions to 
problems. 
Integrative No link between theory and practise. 
Separate subjects. 
Discipline based. 
Individual teachers. 
Integrative theory and practice. 
Relation between subjects. 
Thematic. 
Teams of teachers. 
Evaluative Teacher directed. 
Summative. 
Student directed. 
Diagnostic/ Formative. 
Literature supports the notion that technology can be used in activities to support either of 
Voogt and Pelgrum‘s (2005) pedagogical approaches. This expands the possible types of 
activities that can be implemented through the use of technology in the classroom in accordance 
to the wishes of the educator (Hinostroza, Labbé, López, & Iost, 2008). 
A further role of technology in education, according to Voogt and Knezek (2008), is the 
potential to enhance the teaching and learning environment. This is outlined in the following 
section. 
4.3.2 Enhancing Teaching and Learning 
Technology, due to its inherent characteristics, has the ability to represent content, engage with 
learners, model skills and asses a learner‘s progress which results in more effective and quality 
learning. A particular technology can provide affordances that concurrently influence the 
content, the pedagogy and/or the assessment in a curriculum (Dede, 2008; Voogt & Knezek, 
2008). Dabbagh (2006) outlines three schools of thought regarding learning theories. These 
theories of learning inform the goals and models associated with instruction, which in turn, 
influences the perspective of the use of technology in teaching and learning (Dabbagh, 2006; 
Dede, 2008).  
MLEARNING INTERACTION 84 
 
Table 4-2: Three schools of thought on learning that influence teaching (Dabbagh, 2006, 
Dede, 2008) 
Objectivism/behaviourism Cognitivism/pragmatism Constructivism/interpretivism 
Reality is objective and external. 
Knowledge is gained through 
experience. 
 
Reality is mediated through 
cognitively developed 
representations. 
Knowledge is negotiated through 
experience and thinking. 
 
Reality is internal. 
Knowledge is constructed. 
 
Goals of instruction 
Communicate or transfer 
behaviours representing 
knowledge and skills to the 
learner (does not consider mental 
processing). 
Instruction is to elicit the desired 
response from the learner who is 
presented with a target stimulus. 
Learner must know how to 
execute the proper response as 
well as the conditions under 
which the response is made. 
Learner acquires skills of 
discrimination (recalling facts), 
generalization (defining and 
illustrating concepts), association 
(applying explanations), and 
chaining (automatically 
performing a specified 
procedure).  
  
Communicate or transfer 
knowledge in the most efficient, 
effective manner (mind-
independent, can be mapped onto 
learners). 
Focus of instruction is to create 
learning or change by 
encouraging the learner to use 
appropriate learning strategies. 
Learning results when 
information is stored in memory 
in an organized, meaningful way.  
Teachers/designers are 
responsible for assisting learners 
in organizing information in an 
optimal way so that it can be 
readily assimilated. 
Build personal interpretations of 
the world based on individual 
experiences and interactions 
(constantly open to change, 
cannot achieve a predetermined 
correct meaning, knowledge 
emerges in relevant contexts). 
Learning is an active process of 
constructing rather than 
acquiring knowledge. 
Instruction is a process of 
supporting knowledge 
construction rather than 
communicating knowledge. 
Do not structure learning for the 
task, but engage learner in the 
actual use of the tools in real 
world situations. 
Learning activities should be 
authentic and should centre 
around the problematic or 
puzzlement as perceived by the 
learner. 
The focus is on the process not 
the product. 
Role of teacher is a mentor not a 
teller. 
Encourage reflective thinking, 
higher-order learning skills. 
Encourage testing viability of 
ideas and seeking alternative 
views. 
Table 4-2 reflects three main schools of thought on learning theories. These are not unified 
theories but rather a collection of theories that are distinct from one another, but are linked 
together by a common set of fundamental assumptions (Dede, 2008). Many other frameworks 
exist but are beyond the scope of this study.  
Technology thus has the potential to represent the curriculum, connect with learners, represent 
needed proficiency and record a learner‘s progress. The integration of technology into a 
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learning environment can result in more effective and quality learning, as understood within a 
school of thought on learning (cf. Table 4-2). Based on the theoretical pedagogical grounds, 
Mlearning supports a wide variety of conceptions regarding teaching and what technology aims 
to bring to education (Traxler, 2009a). 
It is furthermore important to investigate technology enhanced learning environments as 
ultimately, the choice of pedagogy depends on the instructional situation. In order for a 
practitioner to make informed choices, it is necessary to identify the key elements that bear 
down on a learning environment. 
4.4 TECHNOLOGY ENHANCED LEARNING 
ENVIRONMENT 
There are numerous definitions for technology enhanced learning environments. The various 
definitions each accommodate the understanding of a different author. A few are briefly 
outlined below: 
Lai (2008) posits that learning environments are not necessary physical spaces and that they can 
exist online. They are therefore dependant on the technology which enables and facilitates them. 
Designing technology enhanced learning environments would include the software, technology 
infrastructure, hardware specifications and social infrastructure (i.e. the social structures that 
support the learning with the technology tool). Additional considerations are the fit of the 
technology into the curriculum and the teachers‘ proficiency with the technological tool. Sawyer 
(2006) states that a learning environment includes the people in the environment, the technology 
in the environment and the roles they play, the architecture and layout of the physical 
environment, the physical objects in the environment and the social and cultural environment 
that underpins it. 
Salomon and Almog (1998) describe a learning environment as the entirety of teaching and 
learning activities, in a context along with the technology used. Salomon (2006) argues that 
despite a great diversity, all learning environments share a number of characteristics. These are 
individual learners with their own traits, habits, preferences, instruction, learning material, 
learning activities, social interactions and relations, rules and regulations, norms and climates. 
He describes learning environments as complex (comprised of different components), 
interactive (components interact with each other) and dynamic. 
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The learning environment as described by Fredriksson will be used to frame this study. This 
model underpinned the European-learning Forum for Education (ELFE)
39
 and and as such has 
been honed and applied in practice on a large scale in different contexts, including South Africa. 
Fredriksson et al. identifies two dimensions, each with two components (Fredriksson, et al., 
2008; Plomp, Brummelhuis, & Rapmund, 1996; Ten Brummelhuis & Kuiper, 2008). These are 
represented in Figure 4-2. 
 
 
Figure 4-2 represents the two dimensions to the teaching and learning environment. The 
horizontal dimension represents the participants in the teaching and learning process of which 
the components are the teacher and the student. The vertical dimension represents the learning 
infrastructure and it consists of the two components. The intentions, which are the aims, content 
etc. and the conditions. The conditions denote the teaching and learning materials, infrastructure 
etc. The learning process takes place at the juncture cross section because of the interaction of 
the teacher, learner, intentions and conditions. The two inner circles represent the school 
organisation and management and provide the context of the interaction. Additional to the 
school environment, are the external policies that influence the school and the teaching and 
                                                     
39 
The project initiated by the European Trade Union Committee on Education incorporated the case studies of 
three schools in five European countries and ran from January 2004 – December 2005. The project was funded by 
the European Union.  
Figure 4-2: Learning and interactions between actors and learning 
infrastructure (Fredriksson, et al., 2008; Plomp, et al., 1996; Ten 
Brummelhuis & Kuiper, 2008) 
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learning processes in the school, but are decided on outside the school (Fredriksson, et al., 2008; 
Ten Brummelhuis & Kuiper, 2008). 
Plomp et al. (1996) argue that in order to realise new educational objectives and to effectively 
integrate the potential of a new technology to enhance and change the teaching and learning 
interaction; changes in the roles of the teacher, the student, the curriculum content and its 
organisation with the corresponding curriculum materials are needed. These need to be 
supported by policies, management and adequate training to role-players. E-learning, and more 
recently Mlearning, has been the focus of many integrative endeavours. Therefore the two 
concepts have to be explained to see the differences between them and to understand how they 
can support each other. 
4.5 E-LEARNING TO MLEARNING 
Some research view Mlearning as a progeny of E-learning, or a new stage of E-learning, 
positioning it as a subset (Georgiev, Georgieva, & Smrikarov, 2004; Mostakhdemin-Hosseini & 
Tuimala, 2005; Pinkwart, Hoppe, Milrad, & Perez, 2003; Quinn, 2000). Pikward et al. (2003) 
suggest that Mlearning is E-learning that utilises mobile devices and wireless transmission. 
In contrast to the above, Traxler (2008, para 2) states that Mlearning is ―a response to, reaction 
against and a development from the experiences of ‗conventional‘ E-learning.‖ Sharma and 
Kitchens (2004) identify Mlearning as a new paradigm in education, leading to significant shifts 
in pedagogy, communication, feedback and assessment. These changes in teaching and learning 
practice, according to Sharma and Kitchens (2004) and adapted by Laouris and Eteokleous 
(2005), are listed below in Table 4-3.  
Table 4-3: E-learning environment vs. the Mlearning environment. (Laouris & 
Eteokleous, 2005; Sharma & Kitchens, 2004) 
 
 
E-learning Mlearning 
Terminology 
Computer. Mobile. 
Bandwidth. Bluetooth, Infrared, Cellular networks. 
Multimedia. Objects. 
Interactive. Spontaneous. 
Hyperlinked. Connected. 
Collaborative. Networked. 
Media-rich. Lightweight, Bite size, Nano-learning. 
More formal. More informal. 
Hyperlearning. Constructivism, situationism, 
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E-learning Mlearning 
collaborative. 
Distance learning. Situated learning. 
Simulated situation. Realistic situation. 
Pedagogical 
Changes 
More text- and graphics based 
instructions. 
More voice, graphics and animation 
based instructions. 
Lecture in classroom or in internet labs. 
Learning occurring in the field or while 
mobile. 
Instructor to 
Student 
Communication 
Check e-mails or web sites. Instant delivery of e-mail or SMS. 
Passive communication. Instant communication. 
Asynchronous. Synchronous. 
Scheduled. Spontaneous. 
Student to Student  
 
Face-to-Face. Flexible communication. 
Audio-teleconference common. 
Audio- and video-teleconference 
possible. 
E-mail-to-E-mail. 24/7 instantaneous. 
Location bound (Travel time to reach to 
internet site). 
No geographic boundaries (No travel 
time since wireless connectivity). 
Dedicated time for group meetings. Flexible timings on 24/7 basis. 
Poor communication due to group 
consciousness. 
Rich communication due to one-to-one. 
Feedback to 
Students 
1-to-1 basis possible. 1-to-1 basis possible. 
Asynchronous and at times delayed. Both asynchronous and synchronous. 
Mass/standardized instruction. Customized instruction. 
Benchmark-based grading. 
Performance & improvement-based 
grading. 
Simulations & lab-based experiments. 
Real-life cases and on the site 
experiments. 
Paper based. Less paper, less printing, lower cost. 
The table not only describes the possible changes that are present in an educational 
environment, but also highlight some of the possibilities of Mlearning interactions (Laouris & 
Eteokleous, 2005). The distinction between E-learning and Mlearning is found in the unique 
opportunities that the mobility of the technology provide (Sharma & Kitchens, 2004).  
Mobile technology supports a wide variety of perceptions as regards to teaching and learning in 
formal as well as informal situations. Mlearning offers the opportunity to exploit the capabilities 
and characteristics of the mobile device to enable new as well as supporting established forms 
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of learning. Klopfer et al. (2008; 2002) identify five properties of mobile technology that 
enables unique educational affordances as: 
 Portability: the user can take it to different locations. 
 Social interactivity: information can be exchanged and face to face collaboration is enabled. 
 Context sensitivity: contextual data can be collected in real time. 
 Connectivity: can connect to additional services, repositories and other computational 
devices or servers and 
 Individuality: can provide distinctive scaffolding that is adapted to individual investigations. 
These affordances suggest interaction methods that are unique to the technology such as 
distributed, collaborative investigations, peer-to-peer networking and augmented reality 
instruction (Klopfer & Squire, 2008). 
Rochelle and Pea (2002), in their analysis of Wireless Internet Learning Devices (WILD) used 
for educational purposes, observe the following five ways in which to effectively integrated 
technology could possibly impact on the educational environment: 
 Augmented physical space: The space includes the device but is not limited to the screen as 
it includes simulated data. 
 Leveraging topological space: Capturing and storing data for later reflection based on the 
spatial proximity of the learner. 
 Aggregate information generated by all the individual students: Each student contributes an 
answer, and all answers are rapidly aggregated into a single representation. 
 Conducting classroom performances: Situates the teacher as a coordinator of activity and 
 Act becomes artefact: The interaction of the learners becomes a captured artefact that can be 
analysed and that gives additional data on the interactions as a whole. 
Mobile technology can enable Mlearning interactions that are distinct from those provided by 
tethered E-learning or paper-based distance learning (Peters, 2009). Sharples, Taylor and 
Vavoula (2005) identify the new learning opportunities as a result of the integration of mobile 
technology. These opportunities are listed in  Table 4-4: 
Table 4-4: Learning enabled by mobile technology (Sharples, et al., 2005, p. 4) 
New Learning Mobile Technology 
Personalised. Personal. 
Learner-centred. User-centred. 
Situated. Mobile. 
Collaborative. Networked. 
Ubiquitous. Ubiquitous. 
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New Learning Mobile Technology 
Lifelong. Durable. 
Mobile technology has unique educational affordance that enables enhanced learning 
environments and new forms of learning (Klopfer & Squire, 2008; Roschelle & Pea, 2002; 
Sharples, et al., 2005). The next section explores the characteristics of the Mlearning 
interaction. 
4.6 CHARACTERISTICS OF MLEARNING INTERACTIONS 
Donner (2007) describes mobile cellular technology as more than just a phone; as such the 
device is not merely a medium that facilitates the Mlearning interaction. The device contributes 
to the nature of the interaction and ultimately determines the conditions in which the interaction 
will take place (Traxler & Kukulska-Hulme, 2006). The following table lists Mlearning 
interaction characteristics in learning contexts. 
Table 4-5: Characteristics the of an Mlearning interaction 
Characteristics  Overview  
Personal, 
individual and 
motivational 
 
Mobile technology integrates into users‘ life. Zurita & Nussbaum (2004) confirm that 
mobile devices ―…have a sense of belonging since it is of a personal use during the 
activity‖ (Zurita & Nussbaum, 2004, p. 235). Corlett, Sharples, Chan and Bull (2004, 
p.168) conclude that personal ownership of the device is clearly important in a pilot 
study where students were given a PDA to use for a year. They observe that ―because 
the devices had to be returned within the year, participants were reluctant to invest 
much of their own money or time in personalisation.‖ Naismith et al. (2004, p. 33) 
regard ownership as a key issue stating, ―both personal and group learning are most 
effectively supported when each student has access to a device.‖ They argue that there 
are intangible benefits associated with ownership such as a sense of belonging, 
personal commitment and comfort. The personal nature of the technology additionally 
allows learners to explore the potential of the technology  
Mlearning interactions break down barriers of time and place. The portability of the 
technology allows for ‗anytime, anywhere‘ access to information and services. This 
allows for learning experiences that transcend the physical and time boundaries of the 
classroom (Naismith, et al., 2004; Shuler, 2009; Traxler, 2009a). Kolb (2008) posits 
that ―[m]obile devices bring the real world into the classroom, and they bring the 
classroom into the real world.‖ Shuler (2009) recognises two key benefits of the 
‗anytime, anywhere‘ learning as firstly promoting situated knowledge and secondly 
bridging the gap that exists between formal school, afterschool and home. 
The motivational component of Mlearning, although not formally investigated, is a 
resounding theme in the literature. Mlearning interactions often support interesting and 
novel activities that motivate learners to engage (Bradley, Haynes, & Boyle, 2005; 
Bradley & Yates, 2000; Mattila & Fordell, 2005; Naismith, et al., 2004). Facer (2004) 
noted that the ability of learners to control their learning process resulted in them being 
engaged and motivated. Reports on the Mlearning pan-European research that used 
mobile technology to teach basic literacy and numeracy skills to disengaged youth 
evaluated the changes in attitudes towards learning. It was found that the participants 
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were highly enthusiastic and that Mlearning contributed towards a heightened interest 
in improving their education (Attewell & Savill-Smith, 2003; Kukulska-Hulme, 
Sharples, Milrad, Arnedillo-Sánchez, & Vavoula, 2009; Mitchell & Doherty, 2003; 
Traxler, 2003). The emotional forms of motivation afforded by Mlearning are 
recognised by Jones, Issroff and Scanlon (2007) as control, ownership, fun, 
communication, learning-in-context and continuity between contexts. 
Butler (2002) reports that learners were requesting additional time over breaks and 
lunch to complete assignments where previously they had been negative about paper 
based assessments. De Crom and De Jager‘s (2005) findings were similar; they report 
that the use of PDA‘s enhanced motivation by stimulating a sense of fun, curiosity, 
satisfaction and interest. Swan, van ‘T Hooft, Kratkoski and Unger (2005; 2004) 
observed an increase in motivation that led to enhanced quality and quantity of the 
work that was produced when they introduced Mlearning into classrooms. Their 
reflections are confirmed by Mattila and Fordell‘s implementation of an interactive 
learning environment in schools (Mattila & Fordell, 2005).  
Mobile and 
stationary 
Mobile technologies support learners that are on the move (Traxler, 2007). Sharples et 
al. (2007) argue that Mlearning accommodates learning that transcends topics, space 
and time. Commuters engage in Mlearning interactions as they travel, tourists and 
museum goers access information and career teachers create audio files of experiences 
to name a few examples (Kervin & Mantei, 2009; Naismith, et al., 2004; Ryu & 
Parsons, 2009; Traxler & Kukulska-Hulme, 2006). 
Schwabe and Goth (2005b) acknowledge the stationary use of mobile technology. 
Botha et al. (2008a) argue that:  
―[m]obile technologies, mostly in the form of mobile phones, not only provide 
mobility, but also empower the user with ability. This ―ability‖ refers to the user‘s 
capacity to connect to the information society as a contributor and a user which is of 
primary advantage in the areas where other means of access are not available as a result 
of various infrastructure and physical realities―(p.43). 
This is the case with learners accessing maths tutors and accessing maths exercises 
through an instant messaging system (Butgereit, 2007; Vanska & Botha, 2009).  
Available The high penetration and nearly ubiquitous spread of mobile devices has made them 
available whenever and wherever, making it ―convenient for immediate reference and 
easy access when needed‖ (Kenny, Park, Van Neste-Kenny, Burton, & Meiers, 2009, p. 
92). To make any difference in classrooms, computing devices must be mobile and 
within reach so as to integrate into classroom practice (Soloway, Norris, Blumenfield, 
Fishman, Krajcik, & Marx, 2001). Herrington, & Verenikina (2009) argue that 
although the onboard affordances of mobile technologies might make some of the 
features inferior to its dedicated counterparts (e.g. the built in camera compared to 
dedicated technology) portability and convenience were the overriding factors. 
Spontaneous Mlearning interactions can be spontaneous, opportunistic, unplanned and unanticipated. 
Herrington et al. state that being in the right place at the right time would often enable 
the user to capture significant events. Opportunistic captured data can provide 
invaluable knowledge to individuals, communities or networks (Herrington, et al., 
2009). Forrest (2009) reports on how the use of mobile audio devices by pre-service 
teachers was used to augment perceptions of a game centred approach to teaching and 
learning. The technology facilitated the capture of dialogue as it occurred. 
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Situated and 
authentic 
current and up-
to-date 
Mlearning interactions facilitate authentic learning that involves real world problems. 
Authentic learning implies the engagement of learners in explorations and enquiries 
that are relevant and interesting to them. ―[L]earning tasks built around data capture, 
location-awareness, and collaborative working, even for distance learning students 
physically remote from each other‖ (Traxler, 2009a, p.18). Mobile learners engage in 
problems, challenges, investigations and explorations in different authentic contexts 
and allow a deeper understanding to develop (Herrington, et al., 2009).  
Mlearning interactions facilitate authentic learning that involves real world problems as 
well (Traxler, 2009a). Kress and Pachler (2007) argue that ―[a]ll the world has become 
the curriculum; the world itself has become curricularised‖ (p. 28). Chen et al. (2003) 
document the scaffolding bird and butterfly outdoor learning activities where learners 
could access information in authentic settings enabling situated learning (Chen, Kao, 
Sheu, & Chiang, 2002; Chen, et al., 2003; Chen, Kao, Yu, & Sheu, 2004).  
Gwo-Jong et al. (2004) similarly facilitate a firefly watching system and Rye (2009) 
reports on the design and evaluation of a location-aware learning organiser that enables 
university students to manage their learning activities on campus. He states that ―the 
most important change Mlearning can make, which traditional learning experiences 
cannot achieve, is that learners can be hooked into situations where learning actually 
occurs‖ (p. 256). The exploration and investigations are situated in the real world 
context that has personal meaning and relevance (Herrington, et al., 2009). 
Chi-Hong and Yuen-Yan (2003) state that Mlearning is able to deliver and support 
learning needs in real time. Knowledge is accessed when it is needed and is current and 
up-to-date. The instant exchange of information, delivered in real time, gives the user 
the ability to immediately put form to thoughts (Chi-Hong & Yuen-Yan, 2003). 
DiGiano et al. observed that Mlearning confers the ability to annotate pages in real-
time, based on input from fellow students, allowing each member to record and 
simultaneously share observations in real time (DiGiano, Yarnall, Patton, Roschelle, 
Tatar, & Manley, 2002). 
Context - 
aware 
Song (2009) refers to a context-aware applications as an ―…application that 
automatically changes the content of a service for a user based on sensed information‖ 
(p. 314). Schwabe et al. embedded learning to enable new learners to become 
acquainted with one another and the university using a game scenario (Schwabe & 
Goth, 2005a; Schwabe & Goth, 2005b; Schwabe, Goth, & Frohberg, 2005). Facer et al. 
developed a game based activity where learners pretended they were lions on an 
outside playing field interacting in a virtual Savannah using GPS
40
. The learners 
investigated the opportunities and risks to the animals they were impersonating (Facer, 
et al., 2004). 
Support life-
long learning 
The new information and knowledge based world, demands learners who can think 
critically, solve real world problems using technology, work collaboratively and take 
charge of their life-long learning process (Anderson, 2008). Sharples (2000, p. 220) 
argues that learning and coming to know is not restricted by physical or time 
boundaries. Learning takes place throughout a day when a person reflects on a 
problem, share ideas, or gain new understanding. As formal education cannot provide 
                                                     
40
 Global Positioning System 
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all the knowledge and skills needed throughout a lifetime, people need to constantly 
learn new skills. The context in which these skills and knowledge may need to be 
acquired cannot be anticipated, as they are a product of the learning interaction itself. 
The learners are central to the interaction and dynamically construct the learning 
environment. The learner‘s context includes physical location, time, existing 
knowledge and skills, and available resources. Technologies which support lifelong 
learning need to be (Sharples, Corlett, & Westmancott, 2002, p. 223): 
 Highly portable : Available to the user. 
 Individual: Able to support personal learning by adapting to abilities, 
knowledge and learning style.  
 Unobtrusive: Able to record situations and access knowledge without the 
technology interfering in the situation. 
 Available anywhere : To enable communication.  
 Adaptable: To suit learner‘s developing knowledge and skills. 
 Persistent: Able to manage learning throughout a lifetime.  
 Useful: Suited to everyday needs. 
 Ease of use: Easy to use by people with limited previous technological 
experience. 
 
Facilitates 
different 
pedagogies and 
blended 
learning 
Learning 
Theory 
Mobile supported 
activity 
Cited Examples 
Behaviourist 
learning. 
Drill and feedback. 
Classroom response 
systems. 
Classroom response systems like Class talk 
(Lowery, 2005) and Qwizdom (Qwizdom, 
2003). 
Content delivery by text messages to mobile 
phones (BBC Bitesize, 2003; Thornton & 
Houser, 2004). 
Constructivist 
learning. 
Participatory 
simulations. 
Virus Game: Participatory simulation where 
learners play the role of hosts in the spread of 
a virus (Colella, Borovoy, & Resnick, 1998). 
Savannah: Learners play the role of animals 
(Facer, et al., 2004). 
Environmental Detectives (Klopfer & Squire, 
2003; Klopfer & Squire, 2008; Squire & 
Klopfer, 2007). 
Situated 
learning. 
Problem and case-
based learning. 
Context awareness. 
Ambient Wood (Rogers, Price, Harris, 
Phelps, Underwood, Wilde, Smith, Muller, 
Randell, Stanton, Neale, Thompson, Weal, & 
Michaelides, 2002). 
MOBI learn (Lonsdale, 2004). 
Multimedia tours at the Tate Modern 
(Proctor & Burton, 2003). 
Collaborative Mobile computer- Mobile computer supported collaborative 
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Naismith et al. (2004) and Cobcroft (2006) identify the activities that mobile devices 
can support in diverse learning theories. 
Mlearning is enabled by technological affordances and infrastructure. The personal and 
wearable nature of the devices, make the device and the user always on and available 
(Ballard, 2007). These devices are supported by the network‘s infrastructure and 
services and applications that enable learners to access and remain connected. The 
ability to synchronise, contribute and access data from alternative non-mobile sources 
adds to the versatility of the learning environment, enriching the interactions (Olney, 
Herrington, & Verenikina, 2009). 
learning. 
 
supported 
collaborative learning 
(MCSCL). 
learning (Cortez, Nussbaum, Santelices, 
Rodríguez, Zurita, Correa, & Cautivo, 2004; 
Zurita & Nussbaum, 2004; Zurita, 
Nussbaum, & Sharples, 2003). 
Informal and 
lifelong 
learning. 
Supporting 
intentional and 
accidental learning 
episodes. 
Breast cancer patients enabled to access 
information, communicate with other 
patients and keep track of common concerns 
(Wood, Price, Laird, & Robertshaw, 2002). 
Learning and 
teaching 
support. 
Personal 
organisation.  
Support for 
administrative duties 
(e.g. attendance). 
Mlearning organiser which has been 
developed and tested at the University of 
Birmingham (Corlett, Sharples, Bull, & 
Chan, 2005; Corlett, et al., 2004; Corlett, 
amp, & M., 2005; Holme & Sharples, 2002).  
Mobile phone technologies to support 
computing students (Riordan & Traxler, 
2005; Traxler, 2003). 
Disruptive Mlearning is considered disruptive as it disturbs the notions of traditional classroom 
learning founded on ―an illusion of stability of context, by setting up a fixed location 
with common resources, a single teacher, and agreed curriculum which allows a facade 
of common ground to be maintained from day to day‖ (Kukulska-Hulme, et al., 2009, 
p. 9). It further challenges views of formal educational as the diffusion or construction 
of coming to know within constraints of a curriculum.  
Rochelle (2003) claims that mobile devices participate in a network that is overlaid in 
the same physical space in which learners and teachers participate socially in teaching 
and learning. There are thus two distinct kinds of participation at the same time and in 
the same space: the normal social participation that is characteristic of the teaching and 
learning interactions and the informatic participation amongst connected devices. He 
warns that an informatics overlay can break the classroom patterns. Facer et al.  reports 
that the roles of the teachers changed during an Mlearning interaction which led to 
some anxiety due to the perceived loss of control (Facer, et al., 2004; Naismith, et al., 
2004). 
Social and 
collaborative 
Learners interact in various social groups and in a wider social context (Kukulska-
Hulme, et al., 2009; Traxler, 2009a).  
Mobile devices allow learners to gather data individually and to in such a way 
contribute to a whole set of data that gives a complete picture (Tinker, Statudt, & 
Walton, 2002; Tinker & Krajcik, 2001). Mobile devices can provide enhanced learning 
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environments that would enable collaborative knowledge building in authentic 
environments. Silander, Sutinen, & Tarhio (2004) demonstrated this with twelve 
students that were assigned to work in pairs in a forest. Each pair had a mobile phone 
and contributed concepts and relations to a common concept map. Botha (2006) 
observes that learners collaborate socially as well as technically, with device 
functionalities being shared in a group. 
Informal and 
formal 
Mlearning interactions support classroom practice as well as opportunistic informal 
learning. Traditional classrooms and lecture theatres have reported many pilots and 
initiatives to integrate Mlearning. Vavoula and Karagiannidis (2005) record many 
diverse context where learning can be located (Herrington, et al., 2009). 
Creative Batchelor and Botha (2009b) report on learners creating mobile videos of the Gr. 11 
dissections in the Life Sciences. The Pearson foundation utilises Mobile technology to 
create videos portraying life skills. Although the films are edited on desktop computers, 
all the images and sound are captured with mobile phones (Botha & Gregory, 2009). 
Drummond (2008) presents the ―Turning Point Digital Mini Festival‖ for youth as a 
way to engage reluctant learners via filmmaking and event management. Learners used 
their skills in using mobile technology to produce films for the festival. The project 
encouraged students to critically evaluate films, learn the language of cinema and gain 
the specific filmmaking skills and techniques of making films for mobile devices 
(Drummond, 2008, p. 131). Frydenburg (2006, p. 9) argues that mobile devices are not 
only a ―useful tool for disseminating course information to students but … even more 
powerful when students are responsible for creating that content for their classmates.‖  
Reflective Traxler (2009a) asserts that Mlearning supports spontaneous reflection and self-
evaluation as the current e-portfolio technologies port to the mobile platform. Kervin 
and Mantei (2009) report on the recording and sharing of conversations around 
teaching reflections between and among novice teachers using mobile devices. They 
argue: 
 [i]t is within this creation of audio texts as a tool for reflection both on one‘s own 
dialogue and on the dialogue of others that the opportunities are realised for quality 
learning and community building … when learners have time and space to make 
connections between theory they have studied and the experiences they have had in 
practice (p. 64).  
Forrest (2009) reports a pre-service teacher using the technology to reflect: ―I hope to 
listen to myself again as I learn a lot by listening and would like to see if I have taken 
the comments I have made on board‖ (p. 95). Mobile devices gave the users the 
capacity to not only enhance their pedagogical skills but also encouraged active 
improvement through self-reflection. 
Fractured Mlearning interactions allow learners to use small amounts of time for learning, but 
delivers limited data with an increased navigational overhead (Traxler, 2009a; Traxler, 
2009b). Qingyang (2003) observes that the process of learning, entails application and 
reflection, and mobility is synonymous with distractions. Learners cannot predict their 
context or the subsequent demands on their attention. The Mlearning interactions for 
these mobile learners are fraught with distraction and are generally highly fragmented 
experiences. The learning interaction must be designed with this in mind. 
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These characteristics are by no means comprehensive but provide an overview of the most 
important topics found in literature. These characteristics, outlined above, reveal something 
about the nature of Mlearning interactions. The following section sketches the factors that 
should be considered in implementing Mlearning. 
4.7 IMPLEMENTING MLEARNING 
Naismith and Corlett (2006), reviewing Mlearning projects reported in the MLearn (Traxler, 
2009a) conference series from 2002 to 2005, identifies five Critical Success Factors for the 
successful implementation of Mlearning initiatives.  
These factors are briefly outlined (Naismith & Corlett, 2006) 
 Access to technology: Successful initiatives have available mobile technology when and 
where it is needed. 
 Ownership: Learners and educators must not only have access to the technology but must be 
able to treat it as if they own it. Personal use for entertainment and socialising is reported 
not to reduce its value as a tool but rather to enable the transformation from formal 
institutionalised learning to informal personal learning. 
 Connectivity: Stable connectivity allows for access to learning resources, linking users 
across contexts and allowing for the recording of material in a shared or personal media 
space. 
 Integration: Integration into the curriculum, the school and the learner‘s experience and 
daily life or augmenting the learner experiences contributes to the success of Mlearning 
initiatives. 
 Institutional support: This support includes the design of resources, staff training and 
technical support. 
Cochrane (2010) identify the following critical success factors: 
 Level of pedagogical integration of the technology into course criteria and assessment. 
 Level of teacher modelling of the educationally instructional use of the tools. 
 Regular formative feedback from both teachers and learners. 
 Appropriate choice of mobile devices and software. 
 Technological and pedagogical support. 
Mobile technologies offer stimulating and new opportunities for education and the learners‘ 
interaction with the curriculum. To get the most from the experience the complexity of the 
learning design must be enriched to equal the rich opportunities offered by the educational 
affordances of the technology (Laurillard, 2007).  
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Various authors have suggested some design principles for Mlearning interactions. Table 4-6 
below presents some of these design principles: 
Table 4-6: Design principles for Mlearning 
Herrington, 
Herrington and 
Mantei (2009) 
Naismith and Corlett 
(2006) 
Reigeluth (1999) Cobcraft and Burns 
(2006) 
Real world relevance: 
Use Mlearning in 
authentic contexts. 
Mobile contexts: Use 
Mlearning in contexts 
where learners are 
mobile. 
Explore: Provides time 
for exploration of 
mobile technologies. 
Blended: Blend mobile 
and non mobile 
technologies. 
Whenever: Use 
Mlearning 
spontaneously. 
Wherever: Use 
Mlearning in non 
traditional learning 
spaces. 
Whomsoever: Use 
Mlearning both 
individually and 
collaboratively. 
Affordances: Exploit the 
affordances of mobile 
technologies. 
Personalise: Employ 
the learners‘ own 
mobile devices. 
Mediation: Use 
Mlearning to mediate 
knowledge 
construction. 
Produce: Use 
Mlearning to produce 
and consume 
knowledge. 
Create quick and simple 
interactions. 
Prepare flexible 
materials accessible 
across contexts. 
Incorporate special 
affordances of mobile 
devices that might add 
to the learner 
experience.  
Use mobile technology 
not only to ‗deliver‘ 
learning but to facilitate 
it. 
Make use of the 
facilities in current 
mobile devices for 
voice communication, 
note-taking, 
photography, and time 
management. 
Supports learners to 
reach an understanding 
through conversations. 
Use technology to 
enrich learners‘ 
conversations. 
Support learners‘ 
transitions across 
learning contexts. 
Keep it simple. 
Avoid large amounts of 
data. 
Avoid underlined text, 
as this will be mistaken 
for links. 
 Use selection lists for 
data entry. 
For consistency, place 
links in the same place 
throughout an 
application. 
Always provide a link 
to the start page or 
index. 
Use titles on cards to 
ease navigation. 
Use tabloid format, with 
headlines and 
summaries. 
Use short words. 
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The design principles listed in Table 4-6 can be used as a guide when designing rich Mlearning 
interactions. Wagner (2005) notes that learning is a deeply personal process that is facilitated by 
relevant and engaging experiences underpinned by appropriate strategies, tools and recourses. 
Technology in itself does not guarantee learning, but can enable a richer experience with a 
greater likelihood that learning will occur. 
Attewell (2005), in highlighting lessons learnt in the Mlearning project, points out the 
uniqueness of the Mlearning environment and the need for adequate and timeous support and 
incorporation of role players in the conceptualisation and design of said environments. To this 
end, the following section outlines challenges in implementing Mlearning.  
4.8 CHALLENGES IN MLEARNING 
Despite the many opportunities and advantages to Mlearning, some of the identified concerns in 
implementing Mlearning are briefly outlined in Table 4-7 (Botha & Ford, 2008, Naismith & 
Corlett, 2006; Shuler, 2009, pp. 25-27): 
Table 4-7: Challenges in Mlearning 
Focus Challenge Description 
Learner 
Related. 
Negative aspects 
in relation to 
learners (Shuler, 
2009). 
There are a number of challenges to address when mobile devices 
are incorporated into teaching and learning. These concerns have 
contributed to the banning of mobile phones in many schools and 
include: 
 Increased time that learners spend staring or 
interacting with a screen. 
 Lack of control around learners access and sharing of 
inappropriate content. 
 Distracting potential. 
 Acceptance of texting slang and the associated 
abbreviations. 
 Cheating. 
 New forms of bullying that is enabled. 
 Health concerns. 
 Data privacy issues. 
Teacher 
Related. 
Teacher 
confidence 
(Naismith & 
Corlett, 2006). 
Training is needed to support teachers. It is reported that educators 
lack confidence related to technical aspects, educational value and 
best practise models.  
Pedagogic 
Related. 
Cultural norms 
and attitudes 
(Shuler, 2009) 
Teachers are not convinced that mobile devices have significant 
value to transform learning and often view them as distractions that 
have no place in school. 
No Mlearning 
theory (Shuler, 
2009). 
The potential for mobile technologies to contribute to the 
educational environment has not stood the test of time. There is 
limited long term research to draw on with only emerging best 
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Focus Challenge Description 
practice case studies. 
Rethinking 
Mlearning design 
(Naismith & 
Corlett, 2006). 
Learning design is important and existing methods are insufficient 
and do not have the desired outcomes. 
Limited or no 
institutional 
support (Botha & 
Ford, 2008). 
Mobile phones are not institutionalised and as such have limited 
support structures inside formal education. There are no agreements 
as to use, acceptable behaviour or practice based models. 
Technology 
Related. 
Improving 
technical 
reliability 
(Naismith & 
Corlett, 2006) 
Reliability of devices, connections, services and applications would 
have to be improved. Projects using simple and user-owned 
technologies have reported fewer problems with the reliability of 
the services (Ng'ambi, 2005). 
Differentiated 
access and 
technology 
(Shuler, 2009) 
The huge diversity presents a major challenge for teachers, learners 
and developers alike. Furthermore there are limited usable and 
useful mobile applications that are cost effective. The little 
standardisation over platforms and hardware make integration into 
existing systems challenging. This often requires a level of 
technological proficiency that educators do not have. Although 
mobile devices are nearly ubiquitous some learners do not own the 
technology. 
Limited physical 
attributes (Shuler, 
2009). 
Poorly designed mobile technologies affect the usability and 
distracts from the learning goals. The physical aspects of mobile 
technology that may limit optimal utilisations is the restricted text 
entry modalities, small screen size, limited battery life, limited 
processing power and limited memory of the average feature phone. 
Mlearning initiatives would have to acknowledge the concerns of educators, schools and parents 
to have any serious effect on the integration into mainstream education for the benefit of the 
learners of tomorrow (Table 4-7 above). Shuler (2009) quotes Elliot Soloway as saying: ―the 
kids these days are not digital kids. The digital kids were in the ‘90s. The kids today are mobile, 
and there is the new way‖ (p. 39). 
4.9 SUMMARY 
This chapter has aimed to further the exploration of the Mobile User Experience in an 
Mlearning interaction by identifying the components of the User Experience subject to the 
requirements of pedagogical interaction. The identification of these components has 
necessitated much discretion from the researcher. Although the primary objective of the 
Mlearning interaction is the facilitation of learning, the instructional designer cannot control 
learning but can only plan for learning. The Educational goal of the interaction would be 
determined by the educator and would form part of the learning process framed by the learning 
environment (cf. Figure 3-2).  
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The specifics of realising the educational goal, the actual operationalisation and the evaluation 
of the educational goal, are beyond the scope of this study. The study, however, is concerned 
with the technological enablement of the educational goal through the Mlearning interaction as 
experienced by the learner as mobile user. As such, a broad overview of technology in 
education and mobile technology was presented in order to identify enabling components for the 
Mlearning interaction.  
The exploration of Mlearning done in this chapter, has shown that a neat definition of 
Mlearning that incorporates the whole of the phenomenon is unlikely, as the interaction seems 
to morph as it is examined from different perspectives. Furthermore, the focal point of the 
Mlearning interaction shifts to accommodate the context and individuality of the user. 
Consensus is however, that Mlearning interactions have the potential to enhance educational 
environments by providing access to information and communication capacities in a personal 
and ubiquitous manner.  
Mlearning is perceived as successful when it appeases a pedagogical need within the complex 
interactions that frame the learning process, by either removing a barrier to the interaction or 
by augmenting an interaction. 
The versatility and ubiquitous nature of the technology allows Mlearning to potentially service 
both measures in a host of innovative ways while increasing learner motivation. Mlearning‘s 
potential can be credited to the attributes of the technology, that allow it to seamlessly integrate 
into pedagogical practices and assist interactions between the role-players in the teaching and 
learning interaction.  
The educational perspectives on the User Experience of an Mlearning interaction emphasize the 
task-oriented nature of the interactions and the educational context bias that such an experience 
would be framed by.  
The components of a Mobile User Experience were identified in Chapter 2 and 3 as follows:  
User: 
 The mobile user  
 Mobile use  
System: 
 Mobile device  
 Mobile business practices  
 Network affordances  
 Mobile applications  
 Mobile Interaction  
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Context: 
 Mobile context  
These can now be expanded on to include additional considerations for the Mobile User 
Experience in an Mlearning interaction: 
In the outline below, an asterisk (*) indicates the components added. 
User: 
 The mobile user  
 Mobile use  
 Learners as mobile users * 
System: 
 Mobile device  
 Mobile business practices  
 Network affordances  
 Mobile applications  
 Mobile Interaction  
 Enhance interaction* 
 Removal of barriers to interaction* 
 Task oriented * 
Context: 
 Mobile context  
 Educational context* 
The following chapter will document the theoretical framework that will guide the exploration 
of the Mobile User Experience in an Mlearning interaction, as revealed at Cornwall Hill 
College. 
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CHAPTER 5: THEORETICAL FRAMEWORK 
5.1 INTRODUCTION 
The comprehensive study of the relevant literature study, documented in Chapter 2, 3 and 4, 
initiated the development of a theoretical framework. The aim of the theoretical framework is to 
guide the exploration of the Mobile User Experience of an Mlearning interaction in formal 
education (as revealed at Cornwall Hill College), towards the conceptualisation of the 
framework. 
In order to realise this aim, Chapter 2 developed an understanding of the notion of a User 
Experience as part of a larger human experience and identified the components of a User 
Experience. These components were used to further guide the exploration of the nature of the 
User Experience as attributes and affordances of the technology (the mobile cellular 
technology), and the requirements of the pedagogical interaction (Mlearning interaction). 
The attributes and affordances of the technology were explored through the conceptualisation 
of the mobile human-computer interaction, towards the identification of the related components 
of the Mobile User Experience in Chapter 3.  
 
 
 
 
 
 
 
 
 
Figure 5-1: Conceptualisation of the theoretical framework 
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Chapter 4 recognised the requirements of the pedagogical interaction revealing the domain 
specific requirements through Mlearning as a focus of the education domain. This exploration 
identified the related components of a Mobile User Experience in an Mlearning interaction, as 
illustrated in Figure 5-1.  
The following section documents some of the evaluation methods suggested for User 
Experience evaluation (cf. Section 5.3) and is followed by the conceptualisation of the 
theoretical framework from the identified components of a Mobile User Experience in an 
Mlearning interaction (cf. Section 5.4). 
5.2 EVALUATION OF THE USER EXPERIENCE 
The methods and tools used in the evaluation of UX consist mainly of expert-opinions and are 
considered inadequate for the use in a Mobile User Experience evaluation (Obrist, Roto, & 
Vaananen-Vainio-Mattila, 2009). Obrist et al. (2009) argue that before UX evaluation methods 
can be developed, the term User Experience needs to be clarified. They also add that, with an 
ISO standard proposing a definition, the UX field would have solid enough grounds for serious 
evaluation methods and metrics. 
Most of the literature dealing with User Experience evaluation hinges on usability studies in 
which the interface is critically considered in terms of its adoption and use of applications (Law 
& Hornbæk, 2007). Usability studies incorporate usability testing which refers to an evaluation 
method used to gauge how well users can use a specific software system. 
Obrist et al. (2009) state that User Experience is distinctly different from usability, the latter 
having a historic emphasis on user performance. Bevan (2009) concurs and distinguishes 
between User Experience and usability by arguing that User Experience is an elaboration of the 
satisfaction component of usability.  
Wang and Liao (2007) describe a multidimensional model for User Experience testing. They 
posit that the evaluation of a User Experience, due to its multifaceted nature, cannot be done 
using a single-item scale such as usability. They imply that if the evaluation is to be considered 
useful, it should incorporate all the different aspects that affect the interaction.  
From the narrative above, it is evident that the evaluation methodologies used for gauging User 
Experience is still in its infancy. These methodologies tend to show a predilection towards 
usability as standard which, from previous deliberations, has been shown to be an incomplete 
assessment tool for the complex phenomenon under investigation. The following section details 
the conceptualisation of the theoretical framework as guide to the exploration of the Mobile 
User Experience in the mobile learning interaction. 
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5.3 THEORETICAL FRAMEWORK 
The literature review identified components that influence the Mobile User Experience in an 
Mlearning interaction. These components are listed in Table 5-1 below and have been identified 
from the considerations that reflect the technological attributions and affordances and the 
domain interaction requirements. In subsequent sections the colours used in Table 5-1will 
denote the focus on the Mobile User Experience █ and the Mobile User Experience in an 
Mlearning interaction █.  
Table 5-1: Components of Mobile User Experience in Mlearning interactions derived from 
literature 
(cf. Chapter 2) 
UX components 
from literature. 
(cf. Chapter 3) 
MHCI components that impact on 
the Mobile User Experience. 
(cf. Chapter 4) 
Mlearning interaction components 
that impact on the Mobile User 
Experience in the Mlearning 
interaction. 
User. Mobile user. Learners as mobile users. 
System. Mobile use. 
Mobile devices. 
Mobile networks. 
Mobile business processes. 
Mobile application. 
Mobile interaction. 
Enhances interaction. 
Removal of barriers to interaction. 
Task orientated. 
  
Context of use. Mobile context. Educational context. 
 
In order to answer the investigative research question: 
 
 
The literature outlined in the literature review was revisited and relevant Mobile User 
Experience factors were identified for each component. (cf. Table 6-4). These are presented in 
Table 5-2 below: 
Table 5-2: Components and Mobile User Experience factors 
Component Mobile User Experience factor 
Mobile user Mobile users have unique characteristics. 
Mobile use User appropriation of the technology-in-use is facilitated. 
What are the critical Mobile User Experience factors that influence the Mlearning 
interaction? 
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Component Mobile User Experience factor 
Hedonic experience of use is facilitated. 
Mobile device Device capabilities support the interaction adequately. Performance 
issues (hardware). 
The imbedded software supports the interaction adequately (software). 
Software is usable in use. 
Mobile business practices Mobile business practices. 
Mobile networks Network is available. 
Network is reliable. 
Mobile interaction Mobile interaction supported by usability of application. 
Mobile application The mobile application supports the interaction. 
Mobile context The interaction is possible when the user is mobile. 
Learners as mobile users Interaction expectations. 
Enhance interactions Unique educational affordances. 
Removal of barriers to 
interaction 
Removes technological barrier. 
Removes time barrier. 
Removes skills barrier. 
Access to information/service. 
Task orientated Supports formal and informal interactions 
Educational context Mobile interactions are disruptive. 
Management structures needed. 
Educational best practice models needed. 
 In order to answer the investigative research question: 
 
 
The impacts of the Mobile User Experience factors were identified from the literature review. 
The resulting theoretical framework is presented in Chapter 7 to avoid lengthy repetition. The 
theoretical framework links the components, to relevant Mobile User Experience factors and 
their impact on the Mobile User Experience and Mobile User Experience in an Mlearning 
interaction.  
It is acknowledged that these Mobile User Experience factors are by no means extensive. 
However, within the scope and limitations set by this study, they were deemed adequate to 
guide the exploration of the case study. 
What are the impacts of these identified critical Mobile User Experience factors within the 
Mlearning interaction? 
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From this conceptualised theoretical framework, the embedded units of analysis of the case 
study were identified as: 
 The learner as end user in an Mlearning interaction.  
 The educator as designer of the Mlearning interaction.  
 The Mlearning interaction. 
Each of the above will be investigated as a sub-phase of Phase 3. 
5.4 SUMMARY 
The immaturity of proposed methodologies compounded by the vast scope and complex nature 
of the phenomenon, prompted the study to conceptualise the theoretical framework. The 
theoretical framework is conceptualised in order to guide the exploration of the phenomenon in 
the case study of Mobile User Experience, as revealed in Cornwall Hill College.  
 
 
 
 
 
 
 
 
 
 
The components documented in Table 5-1, were further expanded through a review of the 
literature, to include the Mobile User Experience factors (at the conceptual level) and their 
impact (on the operational level) towards answering the two investigative research questions.  
 
 
Figure 5-2: Conceptualisation of theoretical framework and embedded units of analysis 
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From this theoretical framework (cf. Table 7-2), the embedded units of analysis were recognised 
as: 
 The learner as end user in an Mlearning interaction, 
 The educator as designer of the Mlearning interaction and 
 The Mlearning interaction. 
The selection criteria for each sub-phase listed above is articulated and instruments and 
methodology followed are outlined in the following chapter. 
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CHAPTER 6: RESEARCH DESIGN AND METHODOLOGY 
6.1 INTRODUCTION  
The aim of this study was to explore the components of a framework to enhance the Mobile 
User Experience in an Mlearning interaction.  
 
 
 
 
 
 
 
Figure 6-1: Four phases of this research  
This aim was realised through an inquiry that was conducted in four phases as illustrated in 
Figure 6-1. The results of each of these phases, were used to frame the next phase as indicated. 
The objectives and data collection strategies of each of these phases are overviewed here in 
brief and expanded on in more detail in the following sections of this chapter. 
6.1.1 Phase 1: Literature Study 
Phase one of this research consisted of a review of the literature as presented in Chapters 2, 3 
and 4. The objectives of the review were: 
 To contextualise the study in relevant literature. 
 To explore components of the Mobile User Experience and components of the Mobile User 
Experience in an Mlearning interaction. 
 To explore Mobile User Experience factors in an Mlearning interaction and  
 To explore the impact of these factors on the Mobile User Experience in an Mlearning 
interaction.  
A brief overview of the main findings relevant to the Mobile User Experience in an Mlearning 
interaction is outlined below. 
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6.1.1.1 Phase 1: Chapter 2 
Chapter 1 introduced the concept of the Mobile User Experience and Chapter 2 furthered this 
understanding by exploring the nature of the User Experience, identifying the affordances and 
attributes of the technology as well as the requirements of the domain of application. The 
components were confirmed from the literature as: 
 The user,  
 The system and  
 The context. 
An initial investigation of literature on Mobile User Experience hinted at the added complexity 
due to the mobility of the interactions in diverse contexts, as well as the personal nature of the 
technology.  
6.1.1.2 Phase 1: Chapter 3 
Chapter 3 aimed to explore the attributes and affordances of the technology in order to develop 
the notion of a Mobile User Experience. To this end, the affordances and attributes of mobile 
cellular technology were explored through the conceptualisation of an MHCI. Subsequently 
elements that frame the MHCI were identified and further expanded upon. The components that 
would affect the MHCI were identified as: 
 Mobile user.  
 Mobile device. 
 Mobile networks. 
 Mobile business practices. 
 Mobile use.  
A brief overview of each of these focus areas added to the understanding of the concept MHCI 
and the components that would ultimately influence the Mobile User Experience.  
6.1.1.3 Phase 1: Chapter 4 
Chapter 4 reviewed the emergent domain of Mlearning. The review aimed to explore the 
requirements of the pedagogical interaction in order to identify domain specific requirements. 
Mlearning interactions were found to potentially: 
  enhance educational environments by their unique educational affordances and 
 remove a barrier to the educational interaction. 
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Furthermore, Mlearning interactions were identified as  
 task driven and  
 perceived as successful when appeasing a pedagogical need within the complex interactions 
that frame the learning process and represents the educational context. 
Having contextualised the research, the study aimed to develop a theoretical framework in 
Phase 2, which would guide the exploration of the case in Phase 3. 
6.1.2 Phase 2: Theoretical Framework 
Due to the lack of specific literature on either Mobile User Experience, Mobile Human-
Computer Interactions or Mobile User Experience in an Mlearning interaction, the objective of 
this phase was to establish a firm connection between the theory and practice. Working from 
Dewey‘s (1938) instrumental view of theory and Yin‘s (2003a) argument that theoretical 
concepts should guide the design and data collection, constructed theory was used as a tool to 
enable a structured exploration in the case study.  
By means of the analogy of Dewey (1938) that likens the use of the theoretical framework to a 
map, the literature review presented in Chapters 2, 3 and 4 were linked to a theoretical 
framework. Chapter 2 identified the components of a User Experience and the dual nature of the 
User Experience by progressively building the theoretical framework from concepts. The 
components of a Mobile User Experience were identified in Chapter 3 and Chapter 4 revealed 
the components of the Mobile User Experience in an Mlearning interaction. The literature was 
then revisited to identify the Mobile User Experience factors that are associated with the 
components and the impact these factors would have on the Mobile User Experience of an 
Mlearning interaction. The framework, although conceptualised in Phase 2, is presented in 
Phase 3 (cf. Table 7-2) to avoid unnecessary duplication. 
 The conceptualised theoretical framework further guided the identification of the embedded 
unit of analysis as: 
 The learner as end user in an Mlearning interaction, 
 The educator as designer of the Mlearning interaction and 
 The Mlearning interaction. 
Phase two was concluded with the completion of the development of the theoretical framework 
and the identification of the embedded units of analysis. 
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6.1.3 Phase 3: Case Study 
Eisenhardt (1989) observes that ―a huge chasm often separates data from conclusions‖ (p. 539). 
Carroll and Swatman (2000) concur stating, ―strong, believable conclusions need to be linked 
clearly to the data from which they are derived‖ (p. 235). In accordance with establishing a firm 
link between conclusions and theory, the theoretical framework developed in Phase 2 would be 
used to guide the exploration of the Mobile User Experience in an Mlearning interaction as 
revealed at Cornwall Hill College. As such, it was considered important to have the framework 
reviewed.  
Four experts, who have prior experience in working, designing and evaluating mobile 
technology in the educational domain, were approached to comment on the theoretical 
framework (cf. Section 7.2). Their feedback was incorporated by referring back to the literature 
to reference their contributions. Where no appropriate literature could be found, the feedback 
was incorporated and labelled as peer review feedback. The review of the theoretical framework 
is documented in Section 7.2. 
 Phase 3 consists of three sub-phases, each focusing on a separate unit of analysis as part of the 
case. The objective of this phase was to explore the Mobile User Experience and Mobile User 
Experience in Mlearning interaction factors‘ impact in order to contextualise the identified 
factors in the domain specific Mlearning interaction. This was done by analysing the findings of 
the three sub-phases. The sub-phases are: 
 Sub-phase 3-1: The learner as end user in an Mlearning interaction. (cf. Section 7.5) 
 Sub-phase 3-2: The educator as designer of the Mlearning interaction. (cf. Section 7.6) 
 Sub-phase 3-3: The Mlearning interaction. (cf. Section 7.7) 
The criteria for the participants and the research instruments for each sub-phase were derived 
from the theoretical framework and are documented in Section 6.2.4.1. 
New components, factors and impacts that were identified, were analysed and incorporated in 
the following phase. The guided exploration of each of these sub-phases was analysed and 
documented to support the findings. 
6.1.4 Phase 4 
A framework can be defined as a generic solution to a generalised problem that provides 
common services to situations that are applicable and consist of a set of ideas or principles and 
the processes needed to control the implementation of functionalities (Lethbridge & Lananiere, 
2005; Van Greunen, 2009). The objective of Phase 4 was to conceptualise a framework for 
enhancing the Mobile User Experience of an Mlearning interaction. 
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The theoretical framework was used to reflect the new insights. These new insights contributed 
towards the conceptualisation of a domain specific framework to enhance the Mobile User 
Experience of the Mlearning interaction, as revealed in the case study of Cornwall Hill College. 
This was done using the three specific focuses identified as the embedded units of analysis. 
Possible practical considerations, to facilitate further exploration and use of the framework, are 
overviewed in Section 9.4. 
Having overviewed the research process in brief, the following section outlines the research 
methodology that was adopted in order to realise the four phases of the research (cf. Section 6.2) 
and the ethical considerations (cf. Section 6.3). 
6.2 RESEARCH METHODOLOGY APPROACH 
Figure 6-2 represents the ‗research onion‘ proposed by Saunders, Lewis and Thornhill (2000, p. 
85). This model represents the research design in terms of various layers. The decisions, 
illustrated in the outer layers, influence and guide the direction of the research as well as 
influencing subsequent layers.  
 
 
 
 
 
 
 
 
 
 
 
The research onion (Saunders, et al., 2000, p. 85), presented in Figure 6-2, likens the research 
process to peeling off the different layers of an onion until the core is reached. According to 
Saunders, Lewis and Thornhill, the centre of the research design is the collection of data. The 
Figure 6-2: The research process onion. Source: Saunders, Lewis and Thornhill 
(2000) 
RESEARCH DESIGN AND METHODOLOGY 113 
 
collection of data is however, the culmination or result of reflection on the preceding layers. 
Saunders et al.‘s model infers that the decisions in one layer will direct and influence not only 
the research, but also the options chosen and decisions taken in the subsequent layers. The 
following section will outline: 
 Research philosophy (cf. Section 6.2.1). 
 Research approach (cf. Section 6.2.2). 
 Research strategy (cf. Section 6.2.3).  
 Data collection methods (cf. Section 6.2.4): 
o Participants and sampling strategies (cf. Section 6.2.4.1) and 
o Data triangulation (cf. Section 6.2.4.2). 
6.2.1 Philosophical Perspective 
The philosophical assumptions consist of assumptions that underpin all research (Creswell, 
2007). These assumptions shape how the researcher sees the world and acts in it. Denzin and 
Lincoln (2005, p. 22) state that the researcher is bound by assumptions so as to form a 
framework that would guide the researcher‘s actions. They infer that all research is ―guided by 
the researchers‘ set of beliefs and feelings about the world and how it should be understood and 
studied‖ (Denzin & Lincoln, 2005, p. 22). As the context and the purpose of the research will 
define the methodological foundation of the study, it is advisable for researchers to be familiar 
with the different philosophical approaches.  
This research study adopted a phenomenological research philosophy. The basic set of beliefs 
that guide this study, reflected in Table 6-1, was adapted from Creswell (2007, p. 17-18) with 
the aim of articulating the choices made when adopting the phenomenological research 
philosophy. 
Table 6-1: Philosophical assumptions with implications for this study. Source: Creswell 
(2007) 
Philosophical Assumptions With Implications for This Study 
Assumption Characteristics Implication for this study 
Ontological 
(The nature of reality) 
Reality is subjective and multiple, 
as seen by the participants in the 
study. 
This research makes use of quotes and 
themes derived from the participants 
and provides evidence of different 
perspectives. 
Epistemological 
(The relationship 
between the researcher 
and what is being 
The researcher attempts to lessen 
the distance between the 
participants and the researcher 
and that which is being 
The researcher collaborates with the 
participants and is immersed in the 
field of study with the participants 
over an extended period of time. 
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Philosophical Assumptions With Implications for This Study 
Assumption Characteristics Implication for this study 
researched) researched. 
Axiological 
(The role of values) 
The researcher acknowledges that 
the research is value laden and 
that biases are present. 
The researcher openly declares the 
values that shape the interpretation in 
conjunction with the interpretation of 
participants. 
Rhetorical 
(The Language of the 
research) 
The researcher writes in a 
personal voice and uses 
qualitative terms and limited 
definitions. 
The voice of the researcher will be 
evident as a participant, collaborator 
and critical-researcher and will employ 
the language of qualitative research. 
Methodological 
(The process) 
The researcher uses inductive 
logic, studies the topic in context 
and uses an emerging design. 
The researcher endeavours to describe 
in detail the context of the study, 
working with particulars before 
generalisations. 
6.2.2 Research Approaches 
This study followed an inductive qualitative research approach. Creswell (2007, pp. 37-39) 
identifies several common characteristics of qualitative research. They are: 
 Natural Setting: Data collected in the field where the participants are having the interaction 
or experience. The researcher has face-to-face interactions over an extended period. 
 Researcher as key instrument: Researcher collects data either through an instrument or 
through own interaction. 
 Multiple data sources: Researcher gathers multiple forms of data. 
 Inductive data analyses: Data analysis is inductive, recursive and interactive. 
 Participants‟ meaning: Focus on the perspectives and meaning allocated by participants‘ 
subjective views. 
 Emergent design: Initial design not narrowly prescribed.  
 Theoretical lens: Lens to view studies often used. 
 Interpretive inquiry: Researcher interprets what is observed, heard and understood. 
 Holistic account: Develops a complex picture of the issue being studied. 
Inductive reasoning is a type of analysis, which involves moving from the specific to the 
general. Inductive reasoning can be seen as a form of theory building. Inductive reasoning 
moves from facts to establishing a pattern and a tentative hypothesis resulting in the creation of 
a general theory. This general theory allows for the prediction of future knowledge (Martin, 
1997; Trochim, 2001).  
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The inductive reasoning process is depicted in Figure 6-3. Saunders, Lewis and Thornhill 
(2000) state that research, using the inductive approach, would be particularly concerned with 
the context in which such events take place. 
 
 
 
 
 
 
 
 
Figure 6-3: The inductive reasoning process: Source: Trochim (2008), Van Greunen (2009) 
This study followed an inductive approach and it made use of holistic and detailed descriptions 
that could lead to the generation of new knowledge and generalisation from the details 
(Merriam, 2001). The researcher, using inductive logic, studied the relevant literature whilst 
endeavouring to describe the components of a Mobile User Experience in an Mlearning 
interaction as well as relevant Mobile User Experience factors and their impact in the 
theoretical framework (cf. Section 5.3). Before attempting generalisations, particular data and 
feedback gained from the guided exploration of practice was collected, interpreted and reflected 
on in terms of the theoretical framework. 
6.2.3 Research Strategy 
According to Oates (2006), a research strategy is the overall approach to answering a research 
question. Marshall and Rossman (2006) state that the research strategy is a product of major 
decisions made by the researcher to determine the best approach to answering the research 
question. They add that it frames the study, by placing boundaries around it and helps to 
identify the focus. Research strategies are not mutually exclusive and the focus should be on the 
appropriateness for the particular study (Saunders, et al., 2000).  
Research strategies are either qualitative or quantitative. Quantitative researchers try to explain 
and control, while qualitative researchers focus on meanings, how people make sense of their 
lives and experiences and they try to understand ensuing relationships. The qualitative 
researcher studies social phenomenon by interpreting behaviour (Merriam, 2001). Strauss and 
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Corbin (1998) suggest that qualitative methods are suited to phenomenon about which little is 
known and of which the researcher hopes to gain a better understanding. The emphasis is on an 
interpretive analysis and understanding by means of direct observation of behaviours, 
interviews, written opinions and secondary documentation.  
 
Figure 6-4: Research strategies. Adapted from Van Greunen (2009) 
Figure 6-4 is a representation of research strategies that include both qualitative and quantitative 
methods adapted from Van Greunen (2009). 
Saunders, Lewis and Thornhill (2000) consider the following qualitative research strategies: 
 Experiments. 
 Surveys. 
 Case Studies. 
 Grounded theory. 
 Ethnography.  
 Action research. 
These strategies listed above, are briefly outlined in Table 6-2 below. 
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Table 6-2: Research strategies. Adapted from Cohen, Manion and Morrison (2003), 
Hallberg (2006) and Saunders, Lewis and Thornhill (2000) 
Experiment 
Researchers working within this methodology create an environment in which they can observe and 
interpret results. This strategy is an empirical approach to attaining data. An experiment would typically 
involve the definition of a theoretical hypothesis, the selection of samples of individuals from known 
populations and the allocation of the selected samples to different experimental conditions. The 
experiment would introduce a planned change on one or more of the variables to one of the selected 
sample groups and measure the effect on a small number of the variables. The researchers would aim to 
control the other variables. 
Purposes Foci Key Terms Characteristics 
Comparisons under 
controlled conditions. 
Making generalisations 
about efficacy. 
Objective measurement 
of treatment. 
Establish causality. 
Initial states, intervention 
and outcomes. 
Random controlled trials. 
Pre-test and post-test. 
Identification, isolation 
and control of key 
variables. 
Generalizations. 
Comparing. 
Causality. 
Control and 
experimental groups. 
Treats situations like a 
laboratory. 
Causes due to 
experimental 
investigation. 
Does not judge worth. 
Simplistic. 
Survey 
Surveys represent one of the most commonly used types of quantitative social science research. In survey 
research, the researcher selects a sample of respondents from a population and administer a standardized 
questionnaire to them. 
Purposes Foci Key Terms Characteristics 
Gathering large scale 
data in order to make 
generalisations. 
Generating data which 
can be statistically 
manipulated. 
Gathering context-free 
data. 
Opinions. 
Scores. 
Outcomes. 
Conditions. 
Ratings. 
 
Measuring. 
Testing. 
Representing. 
Generalising. 
 
Describe and explain. 
Represents the general 
population. 
Gathers numerical data. 
Frequent usage of 
questionnaires and 
assessment/test data. 
Case Study 
Many of the definitions of case study research found in literature tend to be statements that focus on the 
measurement techniques and research objectives, attempting to capture the practical characteristics of 
diverse examples of case studies. Yin‘s comprehensive definition (2003a, pp. 13-14) is an example of 
such a definition: 
 
 ―A case study is an empirical inquiry that investigates a contemporary phenomenon within its real-life 
context, especially when the boundaries between object of study and context are not clearly evident. It 
copes with the technically distinctive situation in which there will be many more variables of interest than 
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data points, and as one result relies on multiple sources of evidence, with data needing to converge in a 
triangulating fashion, and as another result benefits from the prior development of theoretical 
propositioning to guide data collection and analysis.‖ 
 
 Dul and Hak (2007, p. 4) posits, however that the most important distinctive characteristic of a case 
study is not captured in Yin‘s definition or many of the others found in literature. They argue that the 
distinctive characteristic, namely that of only one case or a limited number of cases as the object of the 
study, is lost. They propose the following definition:  
 
―A case study is a study which (a) one case (single case study) or a small number of cases (comparative 
case study) in their real life context are selected, and (b) scores obtained from these cases are analysed in 
a qualitative manner.‖ 
 
Purposes Foci Key Terms Characteristics 
To portray, analyse and 
interpret the uniqueness 
of real individuals and 
the situations through 
accessible accounts. 
To catch the complexity 
and situatedness of 
behaviour. 
To contribute to action 
and intervention. 
To present and represent 
reality or a sense of 
being there. 
Individual and local 
situations. 
Unique instances. 
A single case. 
Bounded phenomenon 
and systems: 
Individual. 
Group. 
Roles. 
Organisations. 
Community. 
Individual uniqueness. 
In-depth analysis and 
portrayal. 
Subjective. 
Descriptive. 
Analytical. 
Understanding specific 
situations. 
Sincerity. 
Complexity. 
Particularity. 
In-depth, detailed data 
from wide data sources. 
Participant and non-
participant observation. 
Non-interventionist. 
Empathic. 
Holistic treatment of 
phenomenon. 
What can be learned 
from a particular case. 
Grounded Theory 
Grounded theory is meant to ―build theory rather than test theory‖ (Patton, 2002, p. 127). It strives to 
provide researchers with the analytical tools to interpret and handle large volumes of raw data. It 
emphasizes a simultaneous systematic and creative approach. Glaser describes Grounded Theory as a 
general method that is suitable for any data set or combination of data (Glaser, 1999). 
Purposes Foci Key Terms Characteristics 
Theory building by 
developing theory about 
phenomenon of interest, 
discovering and 
conceptualizing the 
essence of complex 
interaction and 
illuminating the 
phenomenon under 
investigation. 
Explorative. 
Social interactions. 
Research is grounded in 
the data. 
Systematic abstraction 
and the 
conceptualization of 
empirical data. 
Phenomenon. 
Causal conditions. 
Intervening conditions. 
Consequences. 
Context. 
Meaning emerges from 
the phenomenon. 
Collection and analysis 
of data is a simultaneous 
process. 
Hierarchical coding 
processes. 
Categories/concepts and 
their qualities/properties 
are generated from the 
data. 
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 Conceptual relationships 
are grounded in the data. 
Data collection continues 
until so called theoretical 
saturation is achieved. 
Ethnography 
Ethnography is firmly rooted in the inductive approach, which emanated from the field of anthropology, 
with the aim of interpreting the social world of the research subjects. This time-consuming research 
strategy takes place over an extended period and calls for processes that need to be flexible and 
responsive to the researcher‘s needs.  
Purposes Foci Key Terms Characteristics 
Portrayal of events in 
subject‘s terms. 
Subjective and reporting 
of multiple perspectives. 
Description, 
understanding and 
explanation of a specific 
situation. 
Perceptions and views of 
participants. 
Issues as they emerge 
over time. 
Subjectivity. 
Honesty, authenticity. 
Non- generalizable. 
Multiple perspectives. 
Exploration and enriched 
reporting of a specific 
context. 
Emerging issues. 
Context specific. 
Formative and emergent. 
Responsive to emerging 
features. 
Allows room for 
judgements and multiple 
perspectives. 
Wide data base gathering 
over a long period of 
time. 
Time consuming to 
process data. 
Action Research 
Chiasson, Germonprez and Mathiassen (2009) describe Action Research as a form of applied research, in 
which the aim is to develop a solution for a practical problem. In developing solutions for practical 
problems, it has value for the community participating in the research while simultaneously developing 
theoretical knowledge that is of value to the research community. Action Research is founded in practical 
action for the development of solutions that are informed by and contribute to theory (Baskerville, 1999; 
Baskerville & Wood-Harper, 1996) and is oriented towards outcomes (Tesch, 1990). Emphasizing the 
theory and practice, the researcher using Action Research needs to consider this discourse between the 
research cycle (which is focused on the scientific goals) and the real-world practice cycle (which is 
embedded in the practical solution to the problem). The researcher is involved in research and problem 
solving activities which changes the role of the researcher from creative problem solver to critical 
researcher. The changing roles of the researcher might be intrinsic and difficult to distinguish. In the 
research cycle, theoretical insights are applied into a practical situation based on the researcher‘s focus. 
Additionally practical insights from the practical cycle is used to ground new theoretical insights and 
inform further iterations or research (Chiasson, et al., 2009).  
 
Checkland and Howell (1998) divide the process of action research into three main phases. In the first 
phase, the researcher is immersed in a real world context that is relevant from the point of the research 
focus. In the second phase, the researcher and the participants collaborate to put into effect changes aimed 
at improving the situation or solving a problem. The third phase requires the participant-researcher role to 
change to critical reflective in order to establish the lessons learnt and identify the new research themes. 
This interactive nature is also described by Zuber-Sketitt (1992) who used the CRASP – model to 
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describe action research. Action research, according to this model is a critical collaborative enquiry by 
reflective practitioners being accountable and making the results of their enquiry public, self-evaluating 
their practice, engaged in participative problem solving and continuing professional development. 
Purposes Foci Key Terms Characteristics 
To plan, implement, 
review and evaluate an 
intervention to improve 
practice/solve local 
problem. 
To empower participants 
through research 
involvement and 
ideology critique. 
To develop reflective 
practice. 
To promote equality 
democracy. 
To link practice and 
research. 
To promote collaborative 
research. 
Every day practices. 
Outcomes of 
intervention. 
Participant 
empowerment. 
Reflective practice. 
Social democracy and 
equality. 
Decision-making 
Action. 
Improvement. 
Reflection. 
Monitoring. 
Evaluation. 
Intervention. 
Problem solving. 
Empowering. 
Planning. 
Reviewing. 
Context-specific. 
Participant as researcher. 
Reflection on practice. 
Interventionist, leading 
to solution of real 
problems and meeting 
real needs. 
Empowering 
participants. 
Collaborative. 
Promoting praxis and 
equality. 
Stakeholder research. 
Table 6-2 is an adaptation of Cohen, Manion and Morrison (2003) and Hallberg (2006). The 
table lists the qualitative research strategies from the research onion (Saunders, et al., 2000) in 
terms of the purpose, foci, key terms and characteristics. To discern the adequacy of a strategy, 
the researcher needs to ask whether the research design can be carried out without harming 
people or significantly disturbing settings. The researcher also needs to assess whether it is 
likely to elicit the responses to the research question ―thoroughly and thoughtfully‖ (Marshall & 
Rossman, 2006, p. 56).  
The characteristics of available research strategies tabulated in Table 6-2 taken from Cohen, 
Manion and Morrison (2000; 2003) are used to make a decision about the research strategy for 
this study. Table 6-3 was completed based on techniques described by Van der Merwe, Kotze 
and Cronje (2005).  
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Table 6-3: Research approach characteristics and research questions. Adapted from van 
Van der Merwe, Kotze and Cronje (2005) 
Approach Characteristics 
 
Investigative 
question 1: 
What are the 
Mobile User 
Experience 
factors that 
influence the 
Mlearning 
interaction? 
Investigative 
question 2: 
What are the 
impacts of these 
identified 
Mobile User 
Experience 
factors within 
the Mlearning 
interaction? 
E
x
p
er
im
en
ts
  
Control and experimental groups   
Treats situations like a laboratory   
Causes due to experimental investigation   
Does not judge worth   
S
u
rv
ey
 
Describes and explains   
Represents wide population   
Gathers numerical data   
C
as
e 
S
tu
d
y
 
In-depth, detailed data derived from wide data sources   
Participant and non-participant observations   
Non-interventionist   
Empathic   
Holistic treatment of phenomenon   
What can be learned from a particular case   
G
ro
u
n
d
ed
 T
h
eo
ry
 
Meaning emerges from the phenomenon   
Collection and analysis of data is a simultaneous process   
Hierarchical coding processes   
Categories/concepts and their qualities/properties are 
generated from the data 
  
Conceptual relationships are grounded in the data   
Data collection proceeds until so called theoretical 
saturation is achieved 
  
E
th
n
o
g
ra
p
h
y
 
Context specific   
Formative and emergent   
Responsive to emerging features   
Allows room for judgements and multiple perspectives   
Wide data base gathering over a long period of time   
Time consuming to process data   
A
ct
io
n
 R
es
ea
rc
h
 Context-specific   
Participant as researcher   
Reflection on practice   
Interventionist-leading to solution of ‗real‘ problems and 
meeting ‗real‘ needs 
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Approach Characteristics 
 
Investigative 
question 1: 
What are the 
Mobile User 
Experience 
factors that 
influence the 
Mlearning 
interaction? 
Investigative 
question 2: 
What are the 
impacts of these 
identified 
Mobile User 
Experience 
factors within 
the Mlearning 
interaction? 
Empowering participants   
Collaborative   
Promoting praxis and equality   
Stakeholder research   
 
Taking into consideration the above, this research used the Case Study as research strategy. 
Yin (2003b) argues that a case study research approach would be a suitable method if the 
research deliberately includes the contextual conditions and the phenomenon and context are 
not always clearly distinguishable. In this study, the phenomenon (Mobile User Experience in 
Mlearning interactions) is ingrained in the context (educational learning environment), as the 
occurrence is revealed through and in context.  
With reference to the definitions articulated in Table 6-3, Yin (2003b) distinguishes between 
single case studies and multiple case studies.  
 
 
 
 
 
 
 
 
 
 
Figure 6-5: Basic types of designs for case studies. (Yin, 2004, p. 40) 
(An emphasis is placed on the design for this study) 
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This research made use of an embedded, single case study design (Yin, 2003b) as illustrated by 
Figure 6-5 above and represented in Figure 6-6 below.  
 
 
 
 
 
 
 
 
 
  
This explorative case study consisted of a single case, Cornwall Hill College, which facilitated 
various instances of Mlearning interactions in order to advance curriculum guided learning 
outcomes. Three embedded units of analysis were identified (cf. Section 5.3): 
 The learners as end users in an Mlearning interaction, 
 The educator as designer of the Mlearning interaction. and 
 The Mlearning interaction. 
These embedded units of analysis were identifiedas focus areas arising from the theoretical 
framework developed through the literature review (cf. Section 9.5.3).  
This study further aimed, in accordance with Creswell (2007) to: 
 Focus on an in-depth description of case. 
 Provide an in-depth understanding of the case. 
 Use an activity involving one or more individuals as unit of analysis. 
 Use multiple sources to gather data. 
 Analyze the data collected through descriptions of the case and themes of the case and 
 Develop a detailed analysis of the case. 
Figure 6-6: Embedded single case study design for this study. 
Adapted from Yin (2004, p. 40). 
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Having motivated and outlined the research strategy for this study, the following section will 
document the data collection. 
6.2.4 Data Collection  
This study aimed to establish a close relationship between the literature and the domain specific 
exploration of the phenomenon in practice. As such, the theoretical framework suggested 
relevant data collection methods (cf. Section 6.2.4). 
The data to be collected determined the methodology used. Data was collected in such a way as 
to facilitate triangulation. Green, Caracelli and Graham (1989) state that studies of this nature 
seek convergence, corroboration and correspondence of results from different methods in order 
to increase the validity of findings.  
For the purpose of this research, the quantitative/qualitative methodological distinction is not to 
be interpreted as a positivist/interpretivist epistemological distinction. The terms qualitative and 
quantitative in the context of the data collection for this study refer merely to data collection 
methods. Rolf (2006) state that ―there is really very little at issue with mixed methodology when 
this is the case [as opposed to]... if the terms have a deeper epistemological or ontological 
significance, then real philosophical problems arise when we attempt to combine 
realism/positivism with constructivism/interpretivism studies‖ (p. 306). 
Qualitative data collection aims to explore and relate the relationship between aspects of the 
phenomenon under investigation to then enable the researcher to interpret and assign meaning. 
In the context of this study, quantitative data collection endeavours to evaluate the association 
between different aspects of the phenomenon under investigation by presenting it in an 
arithmetical or statistical manner. 
Yin (2003a) states that ―the term theory covers more that causal theories‖ (p. 5). He argues that 
theory incorporates the design of the research from an association with the literature. Through 
the theoretical framework (cf. Table 7-2), the study aimed to develop some preliminary concepts 
to guide the exploration of the case study.  
The operationalised theoretical framework, presented in Table 6-4, builds on section 2.5, section 
3.9 and section 4.9 to link the  
 relevant Mobile User Experience components,  
 Mobile User Experience factors, and  
 their related impact.  
The impact provided a quantifiable measure and suggested a viable research method, which was 
deemed the most feasible and reliable to explore the specific impact. The impacts were 
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identified through clustering techniques as suggested by Yin (2004, p. 40). When the choice of 
data collection instrument was made, the following prerequisites were kept in mind. The data 
collection method would have to be: 
 Viable: practically be able to reveal the required information. 
 Feasible: be possible to collect data in the manner required. 
 Reliable: reveal the phenomenon. 
The outcome of these decisions can be viewed under the Research Method column in Table 6-4.  
The Evidence Sought column documents the activity, action or operations whereby the impact 
would perceivably be recognised. The source of the evidence sought is indicated in the Source 
column, to reflect the specific participant/s and context/s (as enveloped in a specific unit of 
analysis), perceived to be the best environment to reveal the specific impact.  
For example, the impact ―The user occupies multiple social spaces simultaneously” is linked to 
the Mobile User Experience factor ―Mobile Users have unique characteristics‖ and the 
component ―Mobile User.” The researcher perceived that the best method to explore this impact 
would be through observation. The researcher anticipated that this impact would be observed 
when the user moves between the real world and the connected world and the best context in 
which to observe this is thought to be during an Mlearning interaction.  
All the other impacts were similarly evaluated and the decisions documented in Table 6-4. The 
decisions made in constructing the operationalised, theoretical framework were based on the 
researcher‘s experience and knowledge of the phenomenon, the specific technology in-use and 
the case environment. The subjective nature of the decisions is in keeping with the qualitative 
research paradigm followed. 
The colours in Table 6-4 represent the same as in Table 5-1. Pink █ will denote the focus on the 
Mobile User Experience, green █ the domain specific Mobile User Experience in an Mlearning 
interaction, while orange █ will represent the expert feedback that could not be referenced from 
literature. The expert review and feedback is documented in Table 7-2.
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Table 6-4: Operationalised theoretical framework.  
Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
Mobile User 
 
M
o
b
il
e 
U
se
rs
 h
av
e 
u
n
iq
u
e 
ch
ar
ac
te
ri
st
ic
s 
    
The user occupies multiple social 
spaces simultaneously. 
Observation. User moves between real world and connected 
world. 
Mlearning interaction. 
The user is distracted (short attention 
span). 
Observation. User is not entrenched in one task. Interacts 
while they act. 
Mlearning interaction. 
The user multitasks. Observation. User is observed multitasking. Mlearning interaction. 
The user is available or considered as 
connected. 
Questionnaire. Written evidence: The learners are asked to 
state when they switch their mobile phone off. 
Learners as end user in 
Mlearning interaction. 
The user is contextual and the 
environment affects device use. 
Focus Group interview. Learners verbally explain how the context and 
environment affects device use. 
 Learners as end user in 
Mlearning interaction. 
The user personalises the device. Observation. User is seen to personalise the device. Mlearning Interaction. 
The users have previous experience 
with the technology and consider the 
device as familiar. 
Questionnaire. Written evidence: The learners are asked to rate 
how important the ease of use of a device is. 
Learners as end user in 
Mlearning interaction. 
The user‘s skill level. Questionnaire
. 
Focus 
Group 
interview. 
Written evidence: The learners are asked to rate 
their own skill level. 
The learners are asked to verbally explain how 
they judge their skill level 
Learners as end user in 
Mlearning interaction. 
Personal characteristics of user. The 
user‘s internal state, motivation, mood 
and expectations. 
Questionnaire. Written evidence.: Learners are asked to rate the 
importance of their 
motivation, 
mood, and  
Learners as end user in 
Mlearning interaction. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
expectations.  
Mobile Use 
 
U
se
r 
ap
p
ro
p
ri
at
io
n
 o
f 
th
e 
te
ch
n
o
lo
g
y
-
in
-u
se
 i
s 
fa
ci
li
ta
te
d
 
    
The technology is convenient to use 
(available). 
Questionnaire. Written evidence. Learners as end user in 
Mlearning interaction. 
The user is in control of the 
technology. 
Questionnaire. Written evidence. Learners as end user in 
Mlearning interaction. 
The user considers the device 
fashionable. 
Questionnaire. Written evidence: Learners as end user in 
Mlearning interaction. 
The user can identify with the 
technology-in-use as ―our stuff.‖ 
Questionnaire. Written evidence: The learner identifies with 
the technology. 
Learners as end user in 
Mlearning interaction. 
H
ed
o
n
ic
 e
x
p
er
ie
n
ce
 o
f 
u
se
 i
s 
fa
ci
li
ta
te
d
 
    
The user enjoys using the mobile 
device. 
 
Questionnaire. Written evidence: The learner indicates his 
emotional experience of the interaction. 
Learners as end user in 
Mlearning interaction. 
The user will use the mobile device 
again. 
Questionnaire. Written evidence: The learner indicates his 
emotional disposition at using the device again. 
Learners as end user in 
Mlearning interaction. 
The user does not experience 
frustration. 
 
Observation. The learners are observed to become frustrated 
and they express this verbally or non-verbally. 
Mlearning interaction. 
Mobile 
Device 
 
D
ev
ic
e 
ca
p
ab
il
it
ie
s 
su
p
p
o
rt
 t
h
e 
in
te
ra
ct
io
n
 
ad
eq
u
at
el
y
. 
P
er
fo
rm
an
ce
 
is
su
es
 
(h
ar
d
w
ar
e)
     
The display is clear and visible and 
accessible during the interaction (e.g. 
Focus group interview. Learners verbally express the impact of the 
display on the Mlearning interaction. 
Learners as end user in 
Mlearning interaction. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
the influence of sunlight).  
Display is capable of rendering 
content for interaction. 
Focus group interview. Learners verbally express the impact of content 
rendering and scrolling or too small text on the 
Mlearning interaction. 
Learners as end user in 
Mlearning interaction. 
Battery life is adequate to support the 
required mobility. 
Focus group interview. Learners verbally express the impact of the 
battery life on the mobility and use in an 
Mlearning interaction. 
Learners as end user in 
Mlearning interaction. 
The memory capacity is sufficient. 
There is sufficient capability to extend 
the memory if needed. 
Focus group interview. Learners verbally express the impact of memory 
on the use in an Mlearning interaction. 
Learners as end user in 
Mlearning interaction. 
The device processing power supports 
the interaction sufficiently. 
Focus group interview. Learners verbally express the impact of 
processing power on the Mlearning interaction. 
Mlearning interaction. 
T
h
e 
im
b
ed
d
ed
 s
o
ft
w
ar
e 
su
p
p
o
rt
 t
h
e 
in
te
ra
ct
io
n
 
ad
eq
u
at
el
y
 (
S
o
ft
w
ar
e)
 
 
    
Functionalities adequately enable the 
interaction. 
Observation. Focus 
Group 
interview. 
The functionalities are seen to adequately 
enable the interaction. 
The user verbally expresses the experience of 
the functionalities during the Mlearning 
interaction. 
Mlearning interaction. 
Functionalities of the device are 
usable for the interaction. 
Observation. Focus 
Group 
interview. 
The functionalities of the device are seen to be 
usable in the interaction. 
The users verbally express their response to 
device functionalities that do not support the 
interaction. 
Mlearning interaction. 
Operating system supports installation 
of application used in the interaction. 
Observation. Focus 
Group 
The service/program is seen to be installed or 
accessed for the interaction. 
Mlearning interaction. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
interview. The users verbally express the activities that are 
followed when installing an application on a 
device. 
 
Functionality feedback is understood. Observation. Focus 
Group 
interview. 
The learners are seen to be able to understand 
the feedback and perform an action in response 
to the feedback that has a positive effect. 
The user is asked for examples of feedback 
from the system that they did not understand 
and their reaction to the feedback. 
Mlearning interaction. 
S
o
ft
w
ar
e 
is
 u
sa
b
le
 i
n
 u
se
 
    
The software embedded in the device 
is error free. 
Observation. Focus 
Group 
interview. 
The software is seen to be error free. 
The user verbally comments on perceived errors 
in the software. 
Mlearning interaction. 
The interaction with the software 
embedded in the device is easy to 
remember. 
Observation. Focus 
Group 
interview. 
The software interactions are perceived as easy 
to learn. 
The user verbally comments on how easy it is to 
learn / remember the actions to utilise the 
software. 
Mlearning interaction. 
The software embedded in the device 
is easy to learn. 
Observation. Focus 
Group 
interview. 
The learners are seen to be able to navigate the 
software embedded in the device/  
The learners verbally explain how they learn to 
navigate the device functionalities. 
Mlearning interaction. 
Mobile 
Business 
M
o
b
il
e 
B
u
si
n
es
s 
P
ra
ct
ic
es
 
 
    
The pricing structure of the service Questionnaire. Written evidence: The learners indicate how Learners as end user in 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
Practices 
 
provider is understood. important they rate understanding the pricing 
structure of the service provider. 
Mlearning interaction. 
The cost of the interaction is 
disclosed. 
Questionnaire. Written evidence: The learners indicate how 
important they rate the cost being disclosed. 
Mlearning interaction. 
The interaction provides value for 
money 
Questionnaire. Written evidence: The learners indicate how 
important they rate the value for money of an 
interaction. 
Mlearning interaction. 
Mobile 
Networks 
 
N
et
w
o
rk
 i
s 
av
ai
la
b
le
 
    
There is network coverage. Observation Focus 
Group 
Interview 
 
Network coverage is seen to be 
available. 
 
The learners 
are asked to 
comment on  
a) how they 
know the 
network is 
stable and 
adequate to 
support the 
interaction;  
b) how they, 
as users, 
understand 
networks/ 
network 
coverage;  
c) how do 
they decide 
which 
network to 
Mlearning interaction. 
The interaction does not need network 
coverage. 
Observation.  
The need for network coverage 
would be observed. 
 
Mlearning interaction. 
Network is reliable. Observation.  
Network coverage is seen to be 
reliable 
 
Mlearning interaction. 
Can perform the expected service 
dependably, accurately and 
consistently. 
Observation.  
The network is observed to 
support the interaction accurately 
and consistently. 
 
Mlearning interaction. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
Network facilitates interaction. Observation.  
The network is seen to facilitate 
the needed interactions. 
 
subscribe to. Mlearning interaction. 
Network services are sufficient to 
support interaction. 
Observation.  
The network interaction is 
observed to be able to sufficiently 
support the interaction. 
Mlearning interaction. 
Mobile 
Interaction 
 
M
o
b
il
e 
In
te
ra
ct
io
n
 s
u
p
p
o
rt
ed
 b
y
 u
sa
b
il
it
y
 o
f 
ap
p
li
ca
ti
o
n
 (
u
sa
b
il
it
y
 o
f 
ap
p
li
ca
ti
o
n
) 
    
Service or product is simple and easy 
to use (ease of use). 
O
b
se
rv
at
io
n
 
Q
u
es
ti
o
n
n
ai
re
 Written evidence: The learners are asked to 
indicate whether they agree on a statement on 
ease of use. 
The service or product is seen to be used 
effectively. 
Mlearning interaction. 
Important functionalities are easy to 
find (fluency of navigation). 
O
b
se
rv
at
io
n
 
Q
u
es
ti
o
n
n
ai
re
 
Written evidence: The learners are asked to 
indicate whether he agrees on a statement on the 
fluency of navigation.  
The learners are asked to indicate whether they 
agree on a statement on the logic of the 
navigation. 
The service is seen to be navigated with ease. 
Mlearning interaction. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
Interaction needed in application is 
learnable. 
O
b
se
rv
at
io
n
 
Q
u
es
ti
o
n
n
ai
re
 
Written evidence: The learners are asked to 
indicate whether they agree on a statement on 
the learnability. 
The learners are seen to use the application 
effectively and efficiently to achieve a goal 
within a short period of time. 
Mlearning interaction. 
Interaction is safe and secure. Questionnaire. Written evidence: The learners are asked to 
indicate whether they agree with a statement on 
the security of the interaction.  
The learners are asked to indicate whether they 
agree on a statement on the safety of the 
information transferred in the interaction.  
Mlearning interaction. 
Interactions are suited to mobility e.g. 
One hand information input on the 
move. 
O
b
se
rv
at
io
n
 
Q
u
es
ti
o
n
n
ai
re
 Written evidence: The learners are asked to 
indicate whether they agree with a statement on 
the suitability of the application for mobility. 
The learners are observed to perform the 
activity while being physically mobile. 
Mlearning interaction. 
M
o
b
il
e 
A
p
p
li
ca
ti
o
n
 s
u
p
p
o
rt
s 
th
e 
in
te
ra
ct
io
n
 
    
Mobile Application accesses the 
interactions that are native to the 
phone. 
Observation. The mobile application is observed to access the 
interactions that are native to the phone. 
Mlearning interaction. 
Provides service and content to user 
when needed. 
Questionnaire. Written evidence: The learners are asked to 
indicate whether they agree on a statement that 
he could access content when needed. 
Mlearning interaction. 
Provide services and content to user 
where needed. 
Questionnaire. Written evidence: The learners are asked to 
indicate whether he agrees on a statement that 
Mlearning interaction. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
he could access content where needed. 
Mobile Application makes task easier. Questionnaire. Written evidence: The learners are asked to 
indicate whether he agrees on a statement that 
the application service made the task easier. 
Mlearning interaction. 
Application provides only useful 
information during interaction. 
Questionnaire Focus 
Group 
Interview. 
Written evidence: The learners are asked to 
indicate whether he agrees on a statement that 
only useful information was provided. 
The learners are asked to comment on what is 
considered useful information. 
Mlearning interaction. 
Application provides appropriate 
functions for interaction. 
Focus Group Interview. The learners are asked to verbally comment on 
the appropriate functions for a interaction. 
Mlearning interaction. 
Application is reliable and performs 
service dependably, accurately and 
consistently. 
Questionnaire Written evidence: The learners are asked to 
indicate whether he agrees on a statement that 
the application or service was dependable, 
accurate and consistent. 
Mlearning interaction. 
Application provides timeous 
responses. 
Questionnaire  Focus 
Group 
Interview 
Written evidence: The learners are asked to 
indicate whether he agrees on a statement that 
the application provided timeous responses. 
The learners are asked to comment on what is 
considered timeous when interacting a) in class 
b) at home c) on the move. 
Mlearning interaction. 
Application supports multiple users. Focus Group Interview. The learners are asked to respond to the idea of 
sharing a phone and multiple users in an 
application. An example is shared access to IM 
platform through a single phone. 
 
Mlearning interaction. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
 
 
 
 
Mobile 
Context 
 
T
h
e 
in
te
ra
ct
io
n
 i
s 
p
o
ss
ib
le
 w
h
en
 t
h
e 
u
se
r 
is
 
m
o
b
il
e 
    
Information in small units that is 
accessible when mobile. 
O
b
se
rv
at
io
n
  
(i
 &
 i
i)
4
1
 
F
o
cu
s 
G
ro
u
p
 i
n
te
rv
ie
w
 
(i
i)
 
Q
u
es
ti
o
n
n
ai
re
 (
ii
) 
The learners are seen to be able to digest and 
respond appropriately to content. 
The learners are asked to explain verbally what 
they consider to be the ideal length of 
information. 
Written evidence. The learners are asked to give 
some design criteria for mobile content. 
Learners as end user in 
Mlearning interaction.(i) 
Mlearning interaction.(ii) 
Interaction allows for distraction. Observation 
(i & ii) 
Focus 
Group 
interview 
(ii) 
The learners are observed to return to task when 
they are interrupted. 
The learners are asked to comment on 
distractions in the Mlearning interaction. 
Learners as end user in 
Mlearning interaction.(i) 
Mlearning interaction.(ii) 
Learners as 
Mobile 
Users 
 
In
te
ra
ct
io
n
 
ex
p
ec
ta
ti
o
n
s 
    
Curriculum driven interactions. Focus 
Group 
interview 
Semi 
Structured 
Interview 
The learners are asked to explain what they 
experience as the difference between 
curriculum driven interactions and informal 
interactions. 
Learners as end user in 
Mlearning interaction. 
The educator that 
facilitated the Mlearning 
                                                     
41
 Two interactions were identified to inform the Mlearning interaction: The use of a (i) voice service and the (ii) use of an Instant Message service. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
The educator is prompted to comment on the 
nature of the interaction. 
interaction. 
Interaction motivation. Focus 
Group 
interview  
Semi 
Structured 
Interview 
The learners are asked to explain what they 
experience as the motivation of the Mlearning 
interaction. 
The educator is prompted to comment on 
underlying goal on the interaction.  
 
Learners as end user in 
Mlearning interaction. 
The educator that 
facilitated the Mlearning 
interaction. 
Content expectation. Questionnaire The learners are asked to list the criteria that the 
content in an Mlearning interaction should 
fulfil. 
Learners as end user in 
Mlearning interaction. 
Financial pressure working. The user 
is on a limited budget. 
Questionnaire. Ascertain if the learners are on contract or 
prepaid;  
Whether they would be willing to spend money 
on education and if so, how much. 
Learners as end user in 
Mlearning interaction. 
Enhance 
Interaction 
 
U
n
iq
u
e 
ed
u
ca
ti
o
n
al
 a
ff
o
rd
an
ce
s 
    
The mobile learners can learn at 
different locations. 
Q
u
es
ti
o
n
n
ai
re
. 
Semi 
Structured 
Interview. 
Written evidence: The learners are asked to rate 
the unique capabilities of the mobile device to 
enhance the learning interaction, rated from 
most to least important. 
 
The educator is asked how the mobile 
technology enhances the Mlearning interaction.  
Learners as end user in 
Mlearning interaction. 
The educator that 
facilitated the Mlearning 
interaction. 
The mobile learners can exchange 
information remotely through personal 
social interaction. 
Contextual data can be selected in real 
time. 
Can access additional services and 
devices. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
Learning can be adapted to suit the 
individual learners. 
Can record information/ data in 
context to access later. 
Personal interaction. 
Facilitates collaboration. 
Allows for creative interactions. 
Removal of 
Barriers to 
Interaction 
 
R
em
o
v
es
 t
ec
h
n
o
lo
g
ic
al
 b
ar
ri
er
 
    
The user has access to information. 
Q
u
es
ti
o
n
n
ai
re
 
F
o
cu
s 
G
ro
u
p
 I
n
te
rv
ie
w
s 
S
em
i 
S
tr
u
ct
u
re
d
 I
n
te
rv
ie
w
 
Written evidence: The learners are asked to rate 
the removal of barriers to the learning 
interaction from most to least important. 
 
The learners are asked to verbally comment on 
each of the barriers that are perceived to be 
overcome. 
 
The educator is asked what barriers to the 
interaction the mobile technology overcomes 
Learners as end user in 
Mlearning interaction. 
 
The educator that 
facilitated the Mlearning 
interaction. 
The technology is unobtrusive and 
does not interfere in the learning 
interaction. 
Mlearning interactions allow learners 
to use small amounts of time for 
learning. 
Mlearning interaction provides access 
all the time. 
Easy to use for learners with little 
technology exposure. 
Friends help each other with technical 
issues. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
The user can access information or 
services when they are needed. 
Convenient to access. 
Information is current and up to date. 
Sharing information across platforms. 
Task 
Orientated  
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Information/service useful for 
achieving goals. 
Questionnaire
. 
 
S
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i 
S
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u
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w
. 
Written evidence: The learners are asked to 
reflect on their perceptions of the goal of the 
Mlearning interaction. 
The educator is asked to explain the task 
orientated nature of the Mlearning interaction 
Learners, as end users in 
Mlearning interaction. 
The educator that 
facilitated the Mlearning 
interaction. 
Supports different pedagogies. Semi Structured 
Interview. 
The educator is asked to explain the different 
pedagogies used in the Mlearning interaction. 
The educator that 
facilitated the Mlearning 
interaction. 
Educational 
Context 
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New forms of bullying. 
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A focus group interview was done amongst 
learners to ascertain if they  
experienced mobile cyber bullying;  
experienced mobile technology as disruptive;  
experienced mobile technology as distracting 
and 
if they have accessed/ received inappropriate 
content. 
 
Learners, as end users in 
Mlearning interaction. 
 
The educator that 
facilitated the Mlearning 
interaction. 
 
 
Disrupts classroom. 
Distraction potential. 
Access to inappropriate content. 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
The focus group interview aimed to give more 
clarity on the mobile phone as bullying tool, 
disruptive behaviour in classrooms, distractive 
potential of the phone and what is considered 
inappropriate content as well as how they and 
their parents deal with that. 
 
Educators are prompted to reflect on  
a) new forms of bullying 
b) classroom disruptions 
c) distraction potential and the  
d) access to inappropriate content. 
M
an
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Technical support. Semi 
Structured 
Interview. 
 
Focus 
Group 
interview. 
The educator is asked to comment on the 
necessity of technical support in the Mlearning 
interaction. 
The learners are asked to comment on technical 
support during the Mlearning interaction. 
The educator that 
facilitated the Mlearning 
interaction. 
Learners as end user in 
Mlearning interaction. 
Institutional support. Semi 
Structured 
Interview. 
Focus 
Group 
interview. 
The educator is asked to comment on the 
necessity of institutional support in the 
Mlearning interaction. 
The learners are asked to comment on 
institutional support. 
The educator that 
facilitated the Mlearning 
interaction. 
Learners as end user in 
Mlearning interaction. 
Ownership issues. Semi 
Structured 
Interview. 
 
Focus 
Group 
interview. 
The educator is asked to comment on device 
ownership in the Mlearning interaction. 
The learners are asked to comment on 
ownership issues. 
The educator that 
facilitated the Mlearning 
interaction. 
Learners as end user in 
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Component Factor Impact Data collection 
Methods 
Evidence Sought Source 
Mlearning interaction. 
Parental buy in. Semi 
Structured 
Interview. 
 
Focus 
Group 
interview. 
The educator is asked to comment on the 
necessity of parental buy in the Mlearning 
interaction.  
The learners are asked to comment on parental 
buy in. 
The educator that 
facilitated the Mlearning 
interaction. 
Learners as end user in 
Mlearning interaction. 
E
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Educator is confident in using the 
technology. 
Semi Structured 
Interview. 
The educator is asked to expand on  
the importance /unimportance of confidence in 
using the technology;  
the appropriation of the technology to suit the 
educational goal;  
the importance/unimportance of understanding 
the limitations of the technology;  
the clarity of the educational goal in the 
Mlearning interaction. 
The educator that 
facilitated the Mlearning 
interaction. 
 Educator appropriates technology to 
suit educational goal. 
Educator has clear educational goal. 
Educator understands the potential 
and limitations of the technology. 
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Table 6-4 above documents the operationalisation of the theoretical framework (cf. Table 7-2). 
The table represents the research method, evidence that will be looked at, as well as the data 
source for that said evidence. The latter is in accordance with Yin‘s (2003a, p. 8) suggestion for 
ensuring that the study follows some ―exploratory theory‖ and that it is not ―merely wandering 
through‖ data collection.  
An additional important consideration is that unanticipated findings are not precluded. As 
argued by Yin, important Mobile User Experience factors identified outside the original 
theoretical framework would additionally be collected and analysed. From this perspective the 
initial theoretical framework provide a scaffolding support or map (Dewey, 1938), in structuring 
the data collection (Yin, 2003a) within the case study. 
The theoretical framework, as operationalised theoretical framework, underpins the: 
 Identification of the embedded units of analysis. 
 Identification of criteria for identifying instances of each of the embedded units of analysis. 
 Identification of the criteria for selecting participants and  
 Identification of the choice of data collection methods.  
Figure 6-7 illustrates how the embedded units are linked to the relevant data collection method 
used to collect the data and inform the study towards the conceptualisation of the framework. 
 
 
 
 
 
 
 
 
 
 Figure 6-7: Embedded units of analysis with relevant data collection instruments 
RESEARCH DESIGN AND METHODOLOGY 141 
 
 
Each of the embedded units of analysis is expounded on to articulate the selection criteria in the 
following section.  
6.2.4.1 Units of analysis and sampling criteria 
Having identified the units of analysis for the case study, the sampling criteria are identified 
from the operationalised theoretical framework and relevant instances are outlined. These 
instances are then validated from the sampling. 
Table 6-5: Units of analysis and relevant sampling criteria. 
Unit of Analysis Sampling Criteria 
The learner as end 
user in an 
Mlearning 
interaction. 
The learners were perceived as confident users of mobile cellular technology. 
The learners have participated in an Mlearning interaction. 
They would have achieved an educational curriculum driven goal through the 
interaction. 
The Mlearning interaction would have been experienced in the context of the 
formal educational environment. 
The educator as 
designer of the 
Mlearning 
interaction. 
The educator facilitated the attainment of an educational curriculum driven goal 
through an Mlearning interaction with learners. 
The Mlearning interaction took place in the context of formal education in 
Cornwall Hill College as the case. 
The Mlearning 
interaction.  
The Mlearning interaction would be contextualised within the case. 
The interaction would be curriculum driven. 
The instruments developed to facilitate the methodology are attached in the Appendices. 
Each of the units of analysis is outlined below, identifying the specific instances and measuring 
them against the criteria listed in Table 6-5 above: 
 The learners as end users in an Mlearning interaction 
Four instances of learners as end users in an Mlearning interaction were identified and are 
described below. The research method used to explore the unit of analysis and the number of 
participants is included in Table 6-6 below. 
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Table 6-6: The learners as end users of an Mlearning interaction 
Identified Instances Research Method  N 
Forty-six Grade 11 learners had previously used mobile phones in 
an Mlearning interaction to design and make mobile videos to 
demonstrate their proficiency in the practical dissections associated 
with the Life Science curriculum (Batchelor & Botha, 2009a).  
 
Referring to the criteria for selection: 
The learners were perceived as confident users of mobile cellular 
technology. They had participated in an Mlearning interaction to 
achieve an educational curriculum - driven goal through the 
interaction. The Mlearning interaction would have been 
experienced in the context of the formal educational environment. 
Questionnaire 1 
(cf. Section 7.5.2) 
46 
The Grade 10 and 11 learners at Cornwall Hill College were given 
this questionnaire to complete. Although all learners did not meet 
all the criteria; they all owned mobile phones and were mostly 
considered proficient users. As such, this broad sample base was 
used. 
 
Referring to the criteria for selection: 
The learners were perceived as confident users of mobile cellular 
technology, they had participated in an Mlearning interaction to 
achieve an educational curriculum - driven goal through the 
interaction. The Mlearning interaction would have been 
experienced in the context of the formal educational environment. 
Questionnaire 2 
(cf. Section 7.5.3) 
296 
Twelve grade 11‘s, were identified as expert users and all of them 
considered themselves expert proficient mobile phone users. They 
had all taken part in Mlearning interactions and owned their own 
mobile phone. Ten of the learners were on contract and the 
remaining two were using prepaid airtime. All of the learners‘ 
parents paid their airtime. 
 
Referring to the criteria for selection: 
The learners were perceived as confident users of mobile cellular 
technology, they had participated in an Mlearning interaction to 
achieve an educational curriculum driven goal through the 
interaction. The Mlearning interaction would have been 
experienced in the context of the formal educational environment. 
Focus Group Interview 
(cf. Section 7.5.4) 
12 
A Grade 10 Physical Science module consisting of two classes with 
53 learners in total, were observed for the duration of a week, 
during an ongoing Mlearning interaction (Botha, Batchelor, Cronje, 
& Van den Berg, 2006). 
 
Observation 
(cf. Section 7.5.5) 
53 
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Identified Instances Research Method  N 
Referring to the criteria for selection: 
The learners were perceived as confident users of mobile cellular 
technology, they had participated in an Mlearning interaction to 
achieve an educational curriculum - driven goal through the 
interaction. The Mlearning interaction would have been 
experienced in the context of the formal educational environment. 
 The educator as designer of the Mlearning interaction. 
The educator, who was targeted, was identified as an example of best practice through her 
academic results and profile in the domain. 
Table 6-7: The educator as designer of the Mlearning interaction. 
Identified Instance Research Method  N 
Although there are many educators using mobile phones in 
education, this educator that was identified as most suited participant 
in this embedded unit of analysis has been persistently implementing 
mobile cellular technology as an alternative ICT for the past 5 years. 
She has been involved in much of the research done in the mobilED 
initiative and has been instrumental in shaping much of the local 
body of knowledge on the use of mobile phones in education in 
South Africa.  
 
Referring to the criteria for selection: 
The educator facilitated the attainment of several educational 
curriculum - driven goals through various Mlearning interactions 
with learners. The Mlearning interaction took place in the context of 
the case. 
Relevant design criteria are included below 
Semi-Structured Interview 
(cf. Section 7.6) 
1 
Herrington, 
Herrington and Mantei 
(2009) 
Naismith and Corlett 
(2006) 
Reigeluth (1999) Cobcraft and Burns 
(2006) 
Real world relevance: 
Use Mlearning in 
authentic contexts. 
Explore: Provides time 
for exploration of mobile 
technologies. 
Blended: Blend mobile 
and non mobile 
Create quick and 
simple interactions. 
Prepare flexible 
materials accessible 
across contexts. 
Incorporate special 
affordances of mobile 
devices that might add 
to the learner 
Supports learners to 
reach an understanding 
through conversations. 
Use technology to 
enrich learners‘ 
conversations. 
Support learners‘ 
transitions across 
Keep it simple. 
Avoid large amounts of 
data. 
Use short words. 
RESEARCH DESIGN AND METHODOLOGY 144 
 
 
technologies. 
Whomsoever: Use 
Mlearning both 
individually and 
collaboratively. 
Affordances: Exploit the 
affordances of mobile 
technologies. 
Personalise: Employ the 
learners‘ own mobile 
devices. 
Mediation: Use 
Mlearning to mediate 
knowledge construction. 
Produce: Use Mlearning 
to produce and consume 
knowledge. 
experience.  
Use mobile technology 
not only to ‗deliver‘ 
learning but to facilitate 
it. 
Make use of the 
facilities in current 
mobile devices for 
voice communication, 
note-taking, 
photography, and time 
management. 
learning contexts. 
 The Mlearning interaction 
Two Mlearning interactions were identified for the guided exploration of this embedded unit of 
analysis. A further condition kept in mind for the selection of interactions was that each instance 
would reveal a new dimension of an Mlearning interaction relative to the study (repetition of 
use was thus excluded). The two instances were identified as: 
o A voice interaction (cf. Section 7.7.2.1). 
o An interaction using IM (cf. Section 7.7.2.2). 
Table 6-8: The Mlearning interaction 
Identified Instances Research Method N 
Voice Interaction  
This interaction formed part of a larger formal research initiative. 
Learners used phones that were supplied by the research initiative to 
investigate a topic through a voice platform linked to Wikipedia. Their 
research culminated in a voice recording that was uploaded via the 
platform to Wikipedia. The learners worked in groups of 4 to 5 and 
each group was supplied with a kit. The kit consisted of a phone, a set 
of speakers and a charger with accompanying interaction navigation 
instructions. The speakers were used to amplify the text to speech 
voice output. Learners initiated a search of Wikipedia by sending a 
SMS query with a search word. The service would respond by 
searching for a relevant article, initiating a call back and, through a 
Observation  
(cf. Section7.7.3) 
Questionnaire  
(cf. Section 7.7.4) 
36 
Focus Group Interview 
(cf. Section 7.7.5) 
4 
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Identified Instances Research Method N 
text- to-speech functionality, broadcast the information to the group 
phone. Additionally learners were able to navigate the system by using 
touch-tone keys on their group phone to navigate the article. 
 
Referring to the criteria for selection: 
The Mlearning interaction was contextualised within the case and the 
interaction was curriculum - driven. 
 
Practical through IM
42
 
In this instance, the learners used their own phones and interacted with 
a text based platform that interacted with a popular IM service which 
most of the learners had installed on their phones. The learners 
initiated the interaction by adding the service as a contact to their 
profiles. Practical instructions and support was supplied through their 
phones. As such the learners had control over the content they 
accessed as well as when they accessed what. Different functionalities 
were accessed through short codes. The educator was virtually and 
physically present and supported the learners as prompted by the 
individuals. 
 
Referring to the criteria for selection: 
The Mlearning interaction was contextualised within the case and the 
interaction was curriculum driven. 
Observation  
(cf. Section 7.7.3) 
Questionnaire  
(cf. Section 7.7.4) 
45 
This study involved 493 participants‘ views and input over the period of engagement. The 
following section outlines the profiles of the participants. 
6.2.4.2 Participants and Sampling Strategy 
This research made use of a purposeful sampling strategy whereby the researcher ―selects 
individuals and sites for study because they can purposefully inform an understanding of the 
research problem and central phenomenon in the study‖ (Creswell, 2007, p. 125).  
Patton (2004) argues that ―the logic and power of purposeful sampling lie in selecting 
information-rich cases for study in depth‖ (p. 230). He describes information rich cases as those 
                                                     
42
 Instant Messaging 
RESEARCH DESIGN AND METHODOLOGY 146 
 
 
from which the researcher can learn a great deal about the phenomenon central to the 
investigation. As such the goal of purposeful sampling is not to acquire vast or representative 
samples, but rather to select participants and cases in such a way as to present rich and detailed 
information (Lodico, Spaulding, & Voegtle, 2010).  
In utilising purposeful sampling, criteria derived from the theoretical framework (cf. Section 
5.3) was considered in order to select such information and context rich environments and 
participants, deemed necessary to achieve the research goal. 
The following section details the data collection within and with the purposefully selected 
places and participants. Participants, who were included in the different units of analysis of the 
case study, are summarised in Table 6-9. 
Table 6-9: Participants in Case Study 
Unit of 
Analysis 
Participants profiles Research Method  N 
The learner as 
end user in an 
Mlearning 
interaction. 
Grade 11 learners taking Life Science. The learners were 
of mixed gender and ethnic backgrounds. 
Questionnaire 1 
(cf. Section 7.5.2) 
46 
Grade 10 and 11 learners at Cornwall Hill College. Their 
ages were between 15and 18 and they were of mixed 
gender and ethnic backgrounds. 
Questionnaire 2 
(cf. Section 7.5.3) 
296 
Grade 11 learners: Seven girls and five boys of diverse 
ethnic backgrounds. Six of the learners were native 
English speakers and all of them considered themselves 
expert proficient mobile phone users. They all owned 
their own phones. Ten of them were on contract and the 
remaining two used prepaid airtime. All of their parents 
paid for their airtime. 
Focus Group Interview 
(cf. Section 7.5.4) 
12 
Grade 10 learners taking Physical Science with a 
specific educator. They were aged between 15 and 16 
years and were of mixed gender and ethnic backgrounds. 
Observation 
 (cf. Section 7.5.5) 
53 
The educator as 
designer of the 
Mlearning 
interaction. 
The educator that took part in this Semi-structured 
Interview has been teaching for 24 years. She has been 
teaching Life Sciences to the College learners for the 
past 10 years, and has produced persistently high results 
in the national exam. She holds a Masters Degree in 
Computer aided interaction and has received accolades 
on international forums for her innovative teaching 
practices. She is involved with teacher training in 
innovative practices and is currently enrolled for a PhD 
Semi-Structured 
Interview 
(cf. Section 7.6) 
1 
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Unit of 
Analysis 
Participants profiles Research Method  N 
in Technology in Education at a local university. She has 
facilitated several Mlearning interactions and her 
headmaster and colleagues, view her as an exemplary 
practitioner. 
The Mlearning 
interaction. 
Grade 11 learners, aged between 16 and 18. They were 
of mixed gender and ethnic backgrounds and all 
volunteered to take part in a pilot to test a prototype 
voice platform designed for education. 
V
o
ic
e 
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ra
ct
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Observation 
(cf. Section 
7.7.3) 
Questionnaire  
(cf. Section 
7.7.4) 
36 
Grade 11 learners were identified and asked to 
participate in a focus group discussion held at Cornwall 
Hill College. There were two girls and two boys of 
diverse cultural backgrounds. Three of the learners were 
native English speakers and all of them considered 
themselves expert proficient mobile phone users. They 
had all taken part in the voice service supported 
Mlearning interactions and owned their own mobile 
phone. All of the learners were on contract and their 
parents paid their airtime and data costs. 
Focus Group 
Interview 
(cf. Section 
7.7.5) 
4 
Grade 11 learners, aged between 16 and 18. They all 
took Life Science as a choice subject and was divided 
into two classes. They were of mixed gender and ethnic 
backgrounds. After the practical the learners were asked 
to complete a questionnaire. 
P
ra
ct
ic
al
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h
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Observation 
(cf. Section 
7.7.3) 
 
Questionnaire  
(cf. Section 
7.7.4) 
45 
The criteria for the selection of specific interactions are given in Table 6-5. An additional 
condition which was kept in mind for the selection of these interactions, was that each 
interaction would reveal a new dimension of Mlearning interaction relative to the study.  
Participants who were expert reviewers and those that gave learner feedback are profiled in 
Table 6-10. 
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Table 6-10: Participants giving feedback 
Participants Contribution 
Grade 11 learners. The five learners were considered expert users of mobile 
technology. There were 3 girls and 2 boys of mixed ethnic backgrounds. They were 
between the ages of 16 and 17 and all were native English speakers. 
Gave feedback on 
questionnaires. 
(cf. Section 7.5.2 
& 7.7.4) 
Expert reviewer 1 is a Communication and Analytical Skills Fellow for a South 
African based foundation and has a Masters degree in Information Systems. He 
guides the organisation's strategy in terms of tackling the challenges that face South 
Africa from an education perspective. He has developed a passion for the use of 
information and communication technologies (ICTs) for socio-economic 
development. 
Expert Review on 
Theoretical 
Framework. (cf. 
Section 7.2) 
Expert reviewer 2 is a senior lecturer at the Centre for Film and Media Studies. She 
holds a PhD in Computer Studies and her studies included a period of study at the 
Centre for the Study of Children, Youth and Media at the Institute of Education in 
London. Her research interest is in Human-Computer Interaction. Her research 
suggests approaches to studying software as a new form of media, and confronts the 
issues of power and regulation of meaning that arise for users of proprietary 
software, particularly those in marginalized contexts. 
Expert Review on 
Theoretical 
Framework. (cf. 
Section 7.2) 
Expert reviewer 3 is an Interaction Designer at an international hardware 
manufacturing company. The participant has a PhD in Computer Science and 
manages a division within the company focussing on the Human-Computer 
Interaction is corporate organisations. 
Expert Review on 
Theoretical 
Framework. (cf. 
Section 7.2) 
Expert reviewer 4 specialises in ICT and social media in education. He is currently 
completing his PhD and is on several national advisory boards, advising on ICT in 
Education. His research interest is in online safety and security. 
Expert Review on 
Theoretical 
Framework. (cf. 
Section 7.2) 
Having overviewed the individual embedded units of analysis (their participants and the 
rationale for choosing them) the following section overviews data triangulation. 
6.2.4.3 Data Triangulation 
Triangulation strengthens a research study by combining different methods as no single method 
can reveal all aspects of a phenomenon. Patton (2004, p. 248) argues that the point of 
triangulation is not to demonstrate that different data sources or methodological approaches 
yield essentially the same result, but rather to test for such consistency. Inconsistencies across 
the data that was collected by different methods can be expected as each method is sensitive to 
different what he calls real-world nuances. These inconsistencies, according to Patton (2004), 
should not be viewed as weakening the credibility of the research as it offers opportunities for 
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deeper insight into the relationship between the phenomenon being studied, the method used to 
investigate it, and the data that it produces. 
Cohen and Manion (2000) describe triangulation as an attempt to map out, or explain more 
fully, the richness and complexity of human behaviour by studying it from more than one point 
of view. Altrichter, Feldman, Posch and Somekh (2008) argue along the same line that 
triangulation ―gives a more detailed and balanced picture of the situation‖ (p.117). Denzin 
(2005) identifies four types of triangulation: 
 The gathering of data through several sampling strategies, from different populations, at 
different times and in different places. 
 The use of more than one researcher in the same field. 
 The use of more than one theoretical stance when interpreting data. 
  The use of more than one data-gathering method. 
This research incorporates methodological and data triangulation (Denzin, 1989; Denzin & 
Lincoln, 2005), which is documented in Section 8.3 and illustrated in Figure 8-5. 
Methodological and data triangulation incorporates:  
 Data collected from different sources denoted by the embedded units of analysis 
(convergence triangulation): 
o The learner as end user in an Mlearning interaction. 
o The educator as designer of the Mlearning interaction; and 
o The Mlearning interaction. 
 The use of different methods (methodological): 
o Observation;  
o Focus group interviews;  
o Semi-structured interviews; and 
o Questionnaires. 
Having overviewed data triangulation, the following section discusses data analysis techniques 
used. 
6.2.5 Data analysis techniques 
The research data needed to be processed and analyzed in some systematic fashion so that 
trends and patterns of relationships could be detected (Polit & Hungler, 1997). The process of 
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data analysis involved making sense out of text and image data. Therefore, in this study, the 
researcher employed two methods of analysis namely: within-case and holistic-case analysis. 
Creswell (2009) explains these methods as outlined below: 
 Within-case analysis: This type of analysis may apply to either a single case or multiple 
collective case studies. In within-case analysis the researcher analyzes each individual case 
for themes. In the study of multiple cases, the researcher may compare the within-case 
themes across multiple cases in a cross-case analysis.  
 Holistic-case analysis: In this approach to data analysis, the researcher examines the entire 
case and presents description, themes and interpretations or assertions related to the whole 
case. 
This study used the two methods of data analysis outlined above across the embedded units of 
analysis and within the single case as a whole. 
The data was condensed. Tesch (1990) refers to this as data reduction of data condensation and 
involved a process of; after the data was selected, simplification, abstracting the data and 
focussing it. This process resulted in the emergence of a larger, consolidated picture. The 
process involved the segmentation of information (Tesch, 1990), grouping (Bogdan & Biklen, 
1992) and themes and patterns by inductive analysis (Patton, 2004). This process further 
involved the labelling of events, incidences and feedback that represents a phenomenon 
(Creswell, 2009). The researcher produced these manually. 
 
 
 
 
 
 
 
 
 
 
Figure 6-8: The adapted research process onion for this research. Adapted from Saunders, Lewis and Thornhill 
(2000, p. 85) 
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With reference to the discussion documented in Section 6.4 to Section 6.9, the research process 
onion (cf. Figure 6-3) is adapted for this study in Figure 6-7. The following section details the 
ethical considerations for this study. 
6.3 ETHICS  
This research followed the ethical guidelines laid down by the Nelson Mandela Metropolitan 
University in order to protect the rights of all participants. The ethical considerations implied 
ensuring that research was conducted in a fair and just manner (Marshall & Rossman, 2006). 
The welfare and interest of the participants and institutions was kept in mind and the research 
endeavoured to adhere to the following principles: 
 Confidentiality and anonymity: Participants will remain anonymous and their rights, 
interests and privacy will be protected. 
 Informed consent: The participants and institutions were informed about the role of the 
researcher and the objectives of the research. Where written consent would not compromise 
confidentiality and anonymity, permission was obtained with regards to observation, 
recordings and publication. 
 Voluntary participation: All institutions and participants were advised of their right to at 
any time disengage from the research, as participation is voluntary.  
 Analysis and reporting: This research strived to report observations and data accurately and 
disclosed all methods and techniques used. Shortcomings are acknowledged and objectivity 
and integrity were the driving tenets of the research. 
 Researcher bias: The beliefs, value system and limitations of the researcher are 
acknowledged and declared in all reporting and publications. 
 Evidence of ethical approval and consent: Templates are included in the Appendices. 
 The following considerations with respect to this study are outlined.  
Table 6-11: Ethical Consideration within this study. 
Role player  
School governing body This research obtained permission from the 
school governing body 
Headmaster Letter with consent given to do research. 
Research outlined as confidential. 
Parents Learner‘s parents give informed consent. 
Participants will remain anonymous and their 
rights, interests and privacy will be protected. 
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Role player  
Learners Learners, although minors, gave informed 
consent. Participants will remain anonymous and 
their rights, interests and privacy will be 
protected. 
Educators Educators gave informed consent. Participants 
will remain anonymous and their rights, interests 
and privacy will be protected. 
 
The data collected will be kept by the researcher for a period of two years. 
6.4 SUMMARY 
This chapter provided an overview of the research approach of the study. This exploratory 
study, which applied an interpretive philosophy within an embedded single case study design, is 
conducted in four phases. The review of the literature (Phase 1) led to a theoretical framework 
(cf. Section 5.3, Phase 2) that identified the three embedded units of analysis as: 
 The learner as end user in an Mlearning interaction, 
 The educator as designer of the Mlearning interaction and 
 The Mlearning interaction. 
Through an operationalised theoretical framework presented in Table 6-4, criteria were 
identified for the selection of participants and interactions in each embedded unit of analysis 
within the context of the case. Relevant instances and participants were identified and validated 
through the criteria.  
 Having made explicit some of the underlying research methodologies and their implication 
for this study in this chapter, the rest of the thesis documents: 
 Phase 3: Data collection and analysis. 
 Phase 4: Conceptualisation of the framework. 
 The thesis is brought to a close with the conclusion of the study in Chapter 9. 
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CHAPTER 7: DATA GATHERING AND ANALYSIS 
7.1 INTRODUCTION 
This chapter presents the exploratory description, findings and analysis of the three embedded 
units of analysis as regards the Mobile User Experience in an Mlearning interaction. This 
description will help with the conceptualising of a workable framework. The three units of 
analysis, which are under investigation in this guided exploration, were identified from the 
theoretical framework as: 
 The learner as end user in an Mlearning interaction, 
 The educator as designer of the Mlearning interaction and 
 The Mlearning interaction. 
 The relationship of the units of analysis to the case and the context is illustrated in Figure 7.1. 
 
 
 
 
 
 
 
 
 
 
Figure 7-1: Embedded units of analysis for case 
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7.2 REVIEWING THE THEORETICAL FRAMEWORK 
The theoretical framework was developed through interpretive considerations of the literature 
study, which in turn lead to the identifying of components, Mobile User Experience factors and 
the impact of these factors on the Mobile User Experience. Subsequently the framework was 
submitted to four experts that have had prior experience of working, designing and evaluating 
mobile technology in the educational domain. A brief overview of the experts‘ opinions is 
presented in Table 7-1. This overview further illustrates the information in Table 6-10. 
Table 7-1: Theoretical framework expert reviewers 
Expert Reviewer Years experience in working, 
designing and evaluating mobile 
technology for education 
Expert reviewer 1 is a Communication and Analytical Skills Fellow 
for a South African based foundation and holds a Masters degree in 
Information Systems. He guides the organisation's strategy in terms 
of tackling the challenges that face South Africa from an 
educational perspective. He is passionate about the use of 
information and communication technologies (ICTs) in socio-
economic development opportunities. 
Reviewer 1 has been actively 
involved in the educational 
technology domain for the last 4 
years. He has spent a year as 
resident fellow at a prominent 
international university. 
Expert reviewer 2 is a senior lecturer at the Centre for Film and 
Media Studies. She holds a PhD in Computer Studies and her 
further studies include a period at the Centre for the Study of 
Children, Youth and Media at the Institute of Education in London. 
Her research interest centres on Human-Computer Interaction. Her 
research suggests approaches to studying software as a new form of 
media and confronts the issues of power and regulation of meaning 
that arise for users of proprietary software, particularly those in 
marginalized contexts. 
Reviewer 2 has been active in 
media studies for the last 7 years 
and has supervised many 
postgraduate students.  
Expert reviewer 3 is an Interaction Designer at an international 
hardware manufacturing company. The participant holds a PhD in 
Computer Science and manages a division within the company 
which focuses on the Human-Computer Interaction in corporate 
organisations. 
Reviewer 3 has been involved in 
working, designing and evaluating 
technological interactions for the 
past 15 years. The participant has 
been working with mobile 
interactions in education for the last 
5 years and has been managing the 
division for the last 7 years. 
Expert reviewer 4 specialises in ICT and social media in education. 
He is currently completing his PhD and he serves on several 
national advisory boards which comment on ICT in Education. His 
research interest is in social media for education and the mobile 
incorporation thereof. 
Reviewer 4 has been in involved in 
ICT in education for the last 18 
years and his involvement with 
mobile use in education has 
developed over the last 6 years. 
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The experts‘ responses were considered and the following changes were incorporated into the 
theoretical framework. These points were not pertinently mentioned in literature and they were 
deemed to add value to the overall framework: 
 Aspects related to business practices were expanded to include pre-paid talk and data 
bundles. 
 Privacy regulations that govern the use and sharing of phones for educational purposes were 
added. 
 Some impact statements were revised in order to limit ambiguity and some impact 
statements were deleted. 
 The educational context was extended beyond the institutional environment to include 
primary caregivers as they finance the technology and subsequent interactions. 
 Additional domain Mobile User Experience factors were added to the component, for 
example: The Mobile Learner. 
The literature was revisited and the appropriate references were incorporated. Where 
appropriate literature could not be referenced, the item was referenced with ―expert feedback.‖ 
For clarity‘s sake, the expert feedback is highlighted with a colour █. The adapted theoretical 
framework, which is based on the experts‘ suggestions for improvement and which also 
includes all relevant literature references, is presented in Table 7-2.  
The colours represent the same as they did for Table 5-1. Pink █ denotes a focus on the Mobile 
User Experience, green █ refers to the domain specific Mobile User Experience in an 
Mlearning interaction and orange █ represents the expert feedback that could not be referenced 
from literature. 
Table 7-2: Theoretical Framework  
Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
Mobile User Mobile Users 
have unique 
characteristics.  
Hiltunen, Laukka, & Luomala (2002); Oinas-Kukkonen and Kurkela 
(2003); Roto (2006). 
The user occupies multiple social 
spaces simultaneously. 
Cartman and Ting (2009); Love 
(2005); Ballard (2007); Khalil and 
Connelly (2005); Wellman (2001); 
Palen and Salzman (2001); Van Biljon 
(2006); McMahon and Pospisil 
(2005). 
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Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
The user is distracted (possesses 
a short attention span). 
Love (2005); Ballard (2007); Jones 
and Marsden (2006); Hiltunen, 
Laukka, & Luomala (2002). 
The user multitasks. Cartman and Ting (2009); Love 
(2005); Ballard (2007); McMahon and 
Pospisil (2005); Carroll, Howard, 
Vetere, Peck & Murphy (2002); 
Hiltunen, Laukka, & Luomala (2002). 
The user is available or 
considered as being connected. 
Love (2005); Ballard (2007); Jones 
and Marsden (2006). 
The user is contextual and the 
environment affects device use. 
Cartman and Ting (2009); Love 
(2005); Ballard (2007); Khalil and 
Connelly (2005); Wellman (2001); 
Palen and Salzman (2001); Van Biljon 
(2006); Jones and Marsden (2006). 
The user personalises the device.  Love (2005); Ballard (2007); Jones 
and Marsden (2006); Carroll, Howard, 
Vetere, Peck & Murphy (2002). 
The user has previous experience 
of the technology and considers 
the device as familiar. 
Love (2005); Ballard (2007); Jones 
and Marsden (2006); Carroll, Howard, 
Vetere, Peck & Murphy (2002); 
Hiltunen, Laukka, & Luomala (2002). 
The users‘ skill level. Love (2005); Ballard (2007); Jones 
and Marsden (2006); Hiltunen, 
Laukka, & Luomala (2002). 
Personal characteristics of the 
user. The user‘s internal state, 
motivation, mood and 
expectations. 
Hiltunen, Laukka, & Luomala (2002); 
Love (2005); Roto (2006); 
Arhippainen & Tähti (2003).  
Mobile Use User 
appropriation 
of the 
technology-in-
use is 
facilitated. 
Carroll, Howard, Vetere, Peck & Murphy (2002). 
The technology is convenient to 
use (available). 
Carroll, Howard, Vetere, Peck & 
Murphy (2002). 
The user is in control of the 
technology. 
Carroll, Howard, Vetere, Peck & 
Murphy (2002). 
The user considers the device 
fashionable. 
Carroll, Howard, Vetere, Peck & 
Murphy (2002); Arhippainen & Tähti 
(2003). 
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Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
The user can identify with the 
technology-in-use as ―our stuff.‖ 
Carroll, Howard, Vetere, Peck & 
Murphy (2002). 
Hedonic 
experience of 
use is 
facilitated. 
Bevan (2008); Palen and Salzman (2001); Jones and Marsden (2006); 
Ramsay and Nielson (2000); Hassenzal and Tractinsky (2006). 
The user enjoys using the mobile 
device. 
Hassenzal and Tractinsky (2006); 
Love (2005); Ballard (2007). 
The user will use the mobile 
device again. 
Roto(2007); Hassenzal and Tractinsky 
(2006). 
The user does not experience 
frustration. 
Bevan (2008). 
Mobile 
Device 
Device 
capabilities 
support the 
interaction 
adequately. 
Performance 
issues 
(Hardware) 
Abowd (2001); Jansen and Ayers (2007); Pulli, Aarnio, Miettinen, 
Roimela and Vaaral (2008), Boyera, (2009). 
The display is clear and visible 
and accessible during the 
interaction (e.g. The effect of 
direct sunlight).  
Ketola (2002); Jansen and Ayers 
(2007); Pulli, Aarnio, Miettinen, 
Roimela and Vaaral (2008). 
Display is capable of rendering 
content for interaction. 
DaSilva (2008). 
Battery life is adequate to 
support the required mobility. 
Ketola (2002); Jansen and Ayers 
(2007); Pulli, Aarnio, Miettinen, 
Roimela and Vaaral (2008). 
The memory capacity is 
sufficient. There is sufficient 
capability to extend the memory 
if needed. 
Ketola (2002); Jansen and Ayers 
(2007); Pulli, Aarnio, Miettinen, 
Roimela and Vaaral (2008). 
The device processing power 
supports the interaction 
sufficiently. 
Ketola (2002); Jansen and Ayers 
(2007); Pulli, Aarnio, Miettinen, 
Roimela and Vaaral (2008). 
The imbedded 
software 
supports the 
interaction 
adequately 
(Software). 
Ketola (2002); Love (2005), Boyera (2009) 
Functionalities adequately enable 
the interaction.  
Ketola (2002); B'Far (2004). 
Functionalities of the device are 
usable for the interaction. 
Ketola (2002); Ballard (2007). 
Operating system supports 
installation of application used in 
Ketola (2002); Ballard (2007); 
Coulton, Rashid, Edwards and 
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Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
the interaction. Thompson (2005). 
Functionality feedback is 
understood. 
Ballard (2007). 
Software is 
usable in use. 
Bevan (2008); Oinas-Kukkonen (1999); Nielsen (1993). 
The software embedded in the 
device is error free. 
Nielsen (1993); Bevan (2008). 
The interaction with the software 
embedded in the device, is easy 
to remember. 
Nielsen (1993); Bevan (2008). 
The software embedded in the 
device is easy to learn. 
Nielsen (1993); Bevan (2008). 
Mobile 
Business 
Practices 
Mobile 
Business 
Practices. 
Ballard (2007); Hiltunen, Laukka, & Luomala (2002); Love (2005); 
Boyera (2009); QUALCOMM (2007); Riilke, Iyer and Chiasson (2003), 
Donner (2008); Oinas-Kukkonen and Kurkela (2003). 
The pricing structure of the 
service provider is understood.  
Bevan (2008), Vuolle, Tiainen, Kallio, 
Vainio, Kulju, & Wigelius (2008). 
The cost of the interaction is 
disclosed.  
Bevan (2008). 
The interaction provides value 
for money. 
Bevan (2008). 
Mobile 
Networks 
Ballard (2007); Hiltunen, Laukka, & Luomala (2002); Love (2005); Boyera, 2009; Oinas-
Kukkonen and Kurkela (2003). 
Network is 
available. 
Garg, (2002); ITU(2009). 
There is network coverage. Expert feedback. 
The interaction does not need 
network coverage. 
Ballard (2007); Love (2005); Jones 
and Marsden (2006).  
Network is 
reliable. 
Boyera (2009); Ballard (2007); Love (2005). 
Can perform the expected service 
dependably, accurately and 
consistently. 
Audin and Barba (2008); Riilke, Iyer 
and Chiasson (2003); ); Hiltunen, 
Laukka, & Luomala (2002). 
Network facilitates interaction. Riilke, Iyer and Chiasson (2003); 
Hiltunen, Laukka, & Luomala (2002). 
Network services are sufficient Riilke, Iyer and Chiasson (2003); 
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Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
to support interaction. Love (2005); Ballard (2007); ); 
Hiltunen, Laukka, & Luomala (2002). 
Mobile 
Interaction 
Love (2005); Ballard (2007); Oinas-Kukkonen and Kurkela (2003); Bevan (2008); El Kiki, 
Lawrence (2008). 
Mobile 
Interaction 
supported by 
usability of 
application. 
(usability of application) Love (2005); Ballard (2007). 
Service or product is simple and 
easy to use (ease of use). 
Oinas-Kukkonen and Kurkela (2003). 
Important functionalities are easy 
to find (fluency of navigation). 
Oinas-Kukkonen and Kurkela (2003). 
Interaction needed in application 
is learnable. 
Bevan (2008). 
Interaction is safe and secure. Bevan (2008); El Kiki, Lawrence 
(2008). 
Interactions are suited to 
mobility e.g. One hand 
information input on the move. 
Vuolle, Tiainen, Kallio, Vainio, 
Kulju, & Wigelius (2008). 
Mobile 
Application 
Ruuska-Kalliokulju, Schneider-Hufschmidt, Väänänen-Vainio-Mattila and Von Niman 
(2001); Van Biljon and Kotze (2007); Boyera (2009); Love (2005); Ballard (2007); Jones 
and Marsden (2006). 
The Mobile 
Application 
supports the 
interaction. 
Ruuska-Kalliokulju, Schneider-Hufschmidt, Väänänen-Vainio-Mattila 
and Von Niman (2001); Boyera (2009); Love (2005); Ballard (2007); 
Jones and Marsden (2006). 
Mobile Application accesses the 
interactions that are native to the 
phone.  
Boyera (2009); Jones and Marsden 
(2006). 
Provides service and content to 
user when needed.  
Oinas-Kukkonen and Kurkela (2003); 
Love (2005); Ballard (2007); Jones 
and Marsden (2006). 
Mobile Application makes task 
easier. 
Oinas-Kukkonen and Kurkela (2003); 
Jones and Marsden (2006). 
Application provides only useful 
information during interaction. 
Oinas-Kukkonen and Kurkela (2003); 
Ballard (2007). 
Application provides appropriate 
functions for interaction. 
Bevan (2008); Ballard (2007); Jones 
and Marsden (2006). 
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Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
Application is reliable and 
performs service dependably, 
accurately and consistently. 
Love (2005); Ballard (2007); Jones 
and Marsden (2006). 
Application provides timeous 
responses. 
Oinas-Kukkonen and Kurkela (2003); 
Love (2005); Ballard (2007); Jones 
and Marsden (2006). 
Application supports multiple 
users.  
Expert feedback. 
Mobile 
Context 
Love (2005); Ballard (2007); Jones and Marsden (2006). 
The interaction 
is possible 
when the user 
is mobile. 
Love (2005); Ballard (2007); Jones and Marsden (2006); Traxler (2009). 
Information in small units which 
are accessible when user is 
mobile. 
Love (2005); Ballard (2007); Jones 
and Marsden (2006); Traxler (2009). 
Interaction allows for distraction. Love (2005); Ballard (2007); Jones 
and Marsden (2006); Traxler (2009). 
Learners as 
Mobile Users 
 
Traxler (2009). 
Interaction 
expectations. 
Curriculum driven interactions. Expert feedback. 
Interaction motivation. Expert feedback. 
Content expectation. Expert feedback. 
Financial pressure working on a 
limited budget. 
Traxler (2009). 
Enhance 
Interactions 
Klopfer, Squire, & Jenkins (2002); Klopfer, Squire (2008); Sharples, Taylor and Vavoula 
(2005); Traxler (2009). 
Unique 
educational 
affordances. 
Klopfer, Squire, & Jenkins (2002); Klopfer, Squire (2008); Sharples, 
Taylor and Vavoula (2005); Traxler (2009). 
 The mobile learner can learn at 
different locations. 
Klopfer, Squire, & Jenkins (2002); 
Klopfer, Squire (2008); Sharples, 
Taylor and Vavoula (2005); Traxler 
(2009); Ryu (2009); Herrington et al. 
(2009). 
The mobile learner can exchange 
information remotely through 
personal social interaction. 
Klopfer, Squire, & Jenkins (2002); 
Klopfer, Squire (2008); Traxler 
(2009). 
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Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
Contextual data can be selected 
in real time. 
Klopfer, Squire, & Jenkins (2002); 
Klopfer, Squire (2008); Traxler 
(2009). 
Can access additional services 
and devices. 
Klopfer, Squire, & Jenkins (2002); 
Klopfer, Squire (2008). 
Learning can be adapted to suit 
the individual learner. 
Klopfer, Squire, & Jenkins (2002); 
Klopfer, Squire (2008); Sharples, 
Taylor and Vavoula (2005); Traxler 
(2009). 
Can record information/ data in 
context to access later. 
Klopfer, Squire, & Jenkins (2002); 
Klopfer, Squire (2008). 
Personal interaction. Traxler, 2009; Corlett, Sharples, Chan 
and Bull (2004) ; Klopfer, Squire, & 
Jenkins (2002); Klopfer, Squire 
(2008); Sharples, Taylor and Vavoula 
(2005); Zurita and Nussbaum (2004); 
Carroll, Howard, Vetere, Peck & 
Murphy (2002). 
Facilitates collaboration. Tinker, Statudt and Walton (2002); 
Tinker and Krajcik (2001); (Botha, 
2006); Silander, Sutinen and Tarhio 
(2004). 
Allows for creative interactions. Drummond (2008); Frydenberg 
(2006). 
 Corlett and Westmancott (2002). 
Removal of 
Barriers to 
Interaction 
Removes 
technology 
barrier. 
Traxler (2009). 
The user has access to 
information. 
Traxler (2009). 
The technology is unobtrusive 
and does not interfere in the 
learning interaction. 
Sharples, Corlett and Westmancott 
(2002). 
Removes time 
barrier. 
Traxler (2009). 
Mlearning interactions allow 
learners to use small amounts of 
time for learning. 
Traxler (2009); Qingyang (2003). 
Mlearning interaction provides Herrington et al. (2009); Traxler 
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Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
access all the time. (2009) 
Remove skills 
barrier. 
Corlett and Westmancott (2002). 
Easy to use for learners with 
little technology exposure. 
Corlett and Westmancott (2002). 
Friends help each other with 
technical issues. 
Expert feedback. 
Access to 
information/ 
Service. 
Kenny, Park, Van Neste-Kenny, Burton and Meiers (2009); Herrington 
et al. (2009); Traxler (2009) 
The user can access information  
or services when they are 
needed. 
Forrest (2009), Herrington et 
al.(2009); Traxler, 2009; Ryu (2009) 
The user can access information  
or services where they are 
needed. 
Herrington et al. (2009); Traxler 
(2009) 
Convenient to access. Herrington et al. (2009). 
Information is current and up to 
date. 
Chi-Hong and Yuen-Yan (2003); 
(DiGiano, Yarnall, Patton, Roschelle, 
Tatar and Manley (2002). 
 
Sharing information across 
different platforms. 
Olney, Herrington and Verenikina 
(2009). 
Task 
Orientated  
Vavoula and Karagiannidis (2005); Herrington et al.(2009), Naismith et al. (2004); 
Cobcroft (2006). 
Supports 
formal and 
informal 
interactions. 
Vavoula and Karagiannidis (2005); Herrington et al.(2009). 
Information/service useful for 
achieving goal. 
Vavoula and Karagiannidis (2005); 
Naismith et al. (2004). 
Supports different pedagogies. Naismith et al. (2004); Cobcroft 
(2006). 
Educational 
context 
Kukulska-Hulme, Sharples, Milrad, Arnedillo-Sánchez and Vavoula (2009); Rochelle 
(2003); Facer et al. (2004); Naismith et al. (2004); Botha et al. (2009). 
Mobile 
interactions are 
disruptive. 
Kukulska-Hulme, Sharples, Milrad, Arnedillo-Sánchez and Vavoula 
(2009); Rochelle (2003); Facer et al. (2004); Naismith et al. (2004). 
New forms of bullying. Shuler (2009), Traxler (2009). 
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Component Mobile User 
Experience 
factor 
Impact Relevant Literature 
Disrupts classroom. Shuler (2009). 
Distraction potential. Shuler (2009). 
Access to inappropriate content. Shuler (2009). 
Management 
structures 
needed. 
Shuler (2009); Botha et al. (2009). 
Technical support. Naismith and Corlett (2006), 
Ng‘ambi(2005). 
Institutional support. Botha and Ford (2008); Naismith and 
Corlett (2006). 
Ownership issues. Botha and Ford (2008). 
Parental buy in. Botha and Ford (2008). 
Educational 
best practice 
models needed. 
Naismith and Corlett (2006). 
 Educator is confident in using  
the technology. 
Botha and Ford (2008). 
Educator appropriates 
technology to suit educational 
goal. 
Botha and Ford (2008) (Batchelor, 
2006a; Batchelor, 2006b; Batchelor & 
Botha, 2009b). 
Educator has clear educational 
goal. 
Expert feedback. 
Educator understands the 
potential and limitations of the 
technology. 
Expert feedback. 
 
The theoretical framework presented above in Table 7-2 was used to help guide the exploration 
of the Mobile User Experience in an Mlearning interaction as revealed at Cornwall Hill College. 
7.3 ADRESSING THE RESEARCH QUESTIONS 
The study thus far has provided a preliminary answer from literature and subsequent iterative 
reviews of the literature towards answering the two investigative research questions: 
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The preliminary answer has been documented as the theoretical framework presented in Table 
7-2. The theoretical framework was operationalised in the previous chapter. This procedure 
enabled a guided exploration of the Mobile User Experience, as revealed at Cornwall Hill 
College, towards the conceptualisation of the framework. Additionally the theoretical 
framework provided a firm link between the literature, the research method and the findings 
(Carroll & Swatman, 2000; Eisenhardt, 1989; Shields & Tajalli, 2006). The operationalisation 
of the theoretical framework involved, explicitly providing a specific research method to be 
used for all data collection instances. The research method that was considered the most suited 
to provide evidence on the impact, and thus by inference - the factor and component was 
outlined.  
This phase of the study aimed to further the investigation in a way that was both structured and 
exploratory in that it started from a clear point of engagement with structured instruments and a 
clear mandate. As the exploration continued it was however necessary to re-evaluate concepts 
and amend or add to the understanding, as presented in the theoretical framework, in order to 
incorporate new insights. 
Maxwell (2005) argues that the most critical connection in a research study is the link between 
the research questions, the research methods and data collection. Data collection for this study 
was considered across the multiple units of analysis but within the case. A matrix (Maxwell, 
2005; Miles & Huberman, 1999, p. 127) showing how each unit of analysis in the embedded 
single case would help to answer the research questions reiterated above, is provided in Table 7-
3.  
 
What are the Mobile User Experience factors that influence the Mlearning interaction? 
 
 
What are the impacts of these identified Mobile User Experience factors within the 
Mlearning interaction? 
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Table 7-3: Matrix of research questions and units of analysis of this single case study. 
Adapted from Maxwell (2005, p. 102) and Miles and Huberman (1999, p. 127) 
 Embedded units of analysis in the  
single case study design 
 
Sub-Research Questions 
Learners 
as end 
user in an 
Mlearning 
interaction 
Educators 
as 
designers 
of 
Mlearning 
interactions 
Mlearning 
interactions 
 
What are the Mobile User Experience factors that influence the 
Mlearning interaction? 
   
What are the impacts of these identified Mobile User 
Experience factors within the Mlearning interaction? 
   
 
The data collection is further expanded on in a data collection matrix, in Table 7-4, to align the 
data collection methods with the unit of analysis in the embedded single case (Miles & 
Huberman, 1999). 
Table 7-4: Matrix of data collection methods and units of analysis of this single case study. 
Adapted from Miles and Huberman (1999) 
Data Collection Methods 
Q
u
es
ti
o
n
n
a
ir
es
 
S
em
i-
S
tr
u
ct
u
re
d
 
In
te
rv
ie
w
 
O
b
se
r
v
a
ti
o
n
 
F
o
cu
s 
G
ro
u
p
 
In
te
rv
ie
w
 
Sub-
phase 
Embedded units of analysis in the single case 
study design 
3.1 
The learner as end user in an Mlearning 
interaction. 
    
3.2 
The educators as designer of the Mlearning 
interaction. 
    
3.3 The Mlearning interaction.     
The following section outlines the selection criteria, case description and the motivation of 
Cornwall Hill College as the choice in this single case study. 
7.4 CORNWALL HILL COLLEGE 
The study is a case study of Cornwall Hill College, a private school in Pretoria, Gauteng that 
has embraced and institutionalised the use of mobile cellular technology as an alternative ICT 
(cf. Section 1.1.1). 
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Yin (2003b) states that single-case designs requires a careful investigation when selecting the 
case in order to reduce the chance of misrepresentation and to maximise access to relevant data. 
Cornwall Hill College was deemed a representative and accessible case for the study of Mobile 
User Experience in an Mlearning interaction (Creswell, 2007; Yin, 2003b) in that Cornwall Hill 
College presented: 
 a school as a formal learning institution, 
 a history of innovative practice and displayed minimum barriers to innovation, 
 a history of Mlearning in the school, 
 learners with a degree of personal ownership and use of mobile cellular technology, 
 some form of Mlearning training to staff, 
 a high level of technology use for educational purposes and 
 mobile cellular use that was institutionalised at managerial level. 
The above criteria identified Cornwall Hill College as an instance where the phenomenon of the 
Mobile User Experience in Mlearning interactions would be revealed adequately through goal-
orientated deployment of mobile technology in use. The focus would not be on technology 
adoption or institutionalisation efforts. 
Grade 10 and 11 learners in the College were targeted to participate in the research study. The 
Grade 12 learner‘s year is very focussed and aimed at the final Grade 12 exam. As such, the 
management of the College suggested was that they should be excluded from the study. 
As regards the issue of anonymity, Yin (2003b) argues that the most desirable option is to 
disclose both the identity of the case and the individuals participating in it. He does however 
acknowledge that there are instances where anonymity, or compromises regarding anonymity, is 
acceptable. This study compromises on the anonymity of participants by naming the institution 
but withholding the individual learners‘ and the educators‘ identity. Contributions of 
participants, however, will be reported verbatim and names of people or products will be 
indicated with pseudonyms marked with an asterix e.g. Elly*. 
Throughout this chapter, textboxes are used to illustrate some of the findings. All the textboxes 
contain verbatim transcriptions. Although a firm agenda was set for the interview with the 
educator and the two focus group interviews with the learners, the discussion did flow over the 
neat boundaries set by the schedule. Extra time was sanctioned to explore other avenues of 
inquiry not originally planned for. 
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The rest of this chapter documents the exploration of the three embedded units of analysis. The 
following sections document the findings of each sub-phase. 
 Section 7.5:  Sub-phase 3-1: The learner as end user in an Mlearning interaction. 
 Section 7.6:  Sub-phase 3-2: The educator as designer of the Mlearning interaction. 
 Section 7.7:  Sub-phase 3-3: The Mlearning interaction. 
 
7.5 SUB-PHASE 3.1: THE LEARNER AS END USER IN AN 
MLEARNING INTERACTION 
 
Figure 7-2: Sub-phase 3.1: The learner as end user in an Mlearning interaction 
This section documents the exploration of the learners as end users in order to indicate their 
feedback on the impact of Mobile User Experience factors identified under the relevant 
components, in the theoretical framework as indicated in Figure 7-2. The criteria for selection 
and the participants were provided in Chapter 6 (cf. Table 6-9). 
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7.5.1 Data collection 
Table 7-5: Matrix of data collection methods for Sub-phase 3.1. Adapted from Miles and 
Huberman (1999) 
Data Collection Methods 
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Sub-
phase 
Embedded units of analysis in the single case 
study design. 
3.1 
The learners as end user in an Mlearning 
interaction. 
    
 The results obtained through the exploration, by using the data collection instruments 
indicated in Table 7-2 for this embedded unit of analysis are outlined, described, analyzed 
and the finding are documented below as follows: 
 Section 7.5.2 documents the exploration through Questionnaire 1. 
 Section 7.5.3 documents the results obtained in Questionnaire 2. 
 Section 7.5.4 documents the findings of the Focus Group Interview and 
 Section 7.5.5 documents the exploration through the Observation. 
In this sub-phase, data analysis was done in accordance with the techniques outlined in Section 
6.2.5. 
7.5.2 Questionnaire 1 
This questionnaire was piloted with five grade 11 learners (cf. Section 6.2.4.2) before it was 
given to the class to ensure that the relevant information would be captured. Feedback was 
considered and incorporated were appropriate. The learners indicated that they did not 
understand the implications of the Likert scale in two instances and these were changed 
according to their suggestions. This questionnaire is included in Appendix A. Table 7-6 below 
outlines the components explored. 
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Table 7-6: Components explored by Questionnaire 1 
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             
The questionnaire aimed at exploring aspects of the impact related to the Mobile User 
Experience factors and components presented in Table 6-4. The questionnaire was divided into 
6 sections focussing on the selected components indicated above. The following were explored 
(cf. Table 7-4):  
 Section 1: Mobile user (Question 1-8). 
 Section 2: Mobile use (Question 10-13). 
 Section 3: Mobile business processes (Question 14). 
 Section 4: Enhances interaction (Question 15). 
 Section 5: Removes barriers to interaction (Question 16). 
 Section 6: Task orientated (Question 17). 
Table 7-7 gives the specific components, associated Mobile User Experience factors and their 
impact on the Mobile User Experience in an Mlearning interaction, that are explored in the 
questionnaire. These were identified from Table 6-4. 
Table 7-7: Components, Mobile User Experience Factors and their Impact explored in the 
Questionnaire 
Component Mobile User Experience Factor Impact from literature 
Section 
and 
Question  
Mobile Users 
 
Mobile Users have unique 
characteristics. 
 
The user is available or considered as 
connected. 
When do you put your mobile phone off? 
1:1 
The users have previous experience with the 
technology and consider the device familiar. 
1:2 
The user‘s skill level. 1:3-1:7 
Personal characteristics of user. The user‘s 1:8 
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Component Mobile User Experience Factor Impact from literature 
Section 
and 
Question  
internal state, motivation, mood and 
expectations. 
Mobile Use 
 
Hedonic experience of use is 
facilitated. 
The user will use the mobile device again. 2:11 
User appropriation of the 
technology-in-use is facilitated. 
 
The technology is convenient to use 
(available). 
2:9 
The user is in control of the technology. 2:10 
The user considers the device fashionable. 2:13 
The user can identify with the technology-
in-use as ―our stuff.‖ 
2:12 
Mobile 
Business 
Practices 
Mobile Business Practices. 
The pricing structure of the service provider 
is understood. 
3 
Enhances 
Interactions 
 
Unique educational affordances. 
 
The mobile learners can learn at different 
locations. 
4 
 
 
The mobile learners can exchange 
information remotely, through 
personal/social interaction. 
Contextual data can be selected in real time. 
Can access additional services and devices. 
Learning can be adapted to suit the 
individual learners. 
Can record information/data in context to 
access later. 
Personal interaction. 
Facilitates collaboration. 
Allows for creative interactions. 
Removal of 
Barriers to 
Interaction 
 
Access to information/service. 
 
The user can access information or services 
when they are needed. 
5 
Convenient to access. 
Information is current and up to date. 
Sharing information across platforms. 
Removes skills barrier. 
 
Easy to use for learners with little 
technological exposure. 
Friends help each other to solve technical 
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Component Mobile User Experience Factor Impact from literature 
Section 
and 
Question  
issues. 
Removes technological barrier. 
 
The technology is unobtrusive and does not 
interfere in the learning interaction. 
The user has access to information. 
Removes time barrier. 
 
Mlearning interactions allow learners to use 
small amounts of time for learning. 
Mlearning interaction provides access all 
the time. 
Task 
Orientated 
Supports formal and informal 
interactions. 
Information/service useful to achieve a goal. 6 
Forty-six Grade 11 learners received this questionnaire (cf. Table 6-9). These learners had 
previously used mobile phones in an Mlearning interaction to design and make mobile videos to 
demonstrate their proficiency in the practical sections of the Life Science curriculum. They 
were of mixed gender and ethnic backgrounds. The questionnaire was administered to two 
classes during their Life Science period, after their final videos were submitted for evaluation. 
The participating learners met all the criteria for selection and their educator made time 
available in class so that the returned questionnaires were 100% complete. 
7.5.2.1 Findings 
Where relevant, examples of some of the more significant answers are given, as these were 
considered to add the most value to the exploration of the impact of a specific Mobile User 
Experience factor. Therefore, the answers are summarised and only the most representative 
comments are highlighted in the textboxes. 
7.5.2.1.1 Section 1: Mobile User 
Section 1 focussed of the component Mobile User and consisted of eight questions. These 
questions were analysed and the consequent finding are documented below.  
Section 1: Question 1 
 
DINK DAARS IETS WEG 
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The first question was an open-ended question aimed at exploring the impact of being 
connected as consequence of the factor: Mobile Users have unique Characteristics. The question 
solicited learners‘ responses as to when they considered themselves to be disconnected. This 
was an open-ended question and learners replied with free text. Their responses were analysed 
and are reported on below. 
Most learners considered themselves available when possible. They indicated that they were 
unconnected when they were asleep, during tests and exams, when they were participating in a 
sporting activity and when they were engaged in important activities.  
Textbox 7-1 
QR 1.1  : Never 
Q R1.2 : Never, unless when writing a test or exam. 
QR 1.3 : When I sleep. 
QR 1.4 : My cellphone is always on, it‟s never off unless when my battery is dead 
and charge it immediately (sic) 
QR 1.5 : When I am busy with important things. 
Most of the learners stated that they never switch their phones off and were disconnected when 
their phones‘ batteries were flat. This is illustrated by some of the questionnaire respondents‘ 
(indicated with QR) responses in Textbox 7-1 above. 
Section 1: Question 2 
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This question explored the Mobile User Experience factors that are perceived to impact on the 
choice of mobile device in terms of ease of use, memory capacity, familiarity with the operating 
system, ―funk factor‖44, new /desirable features45, internet accessibility, friend‘s opinion and the 
cost of the handset. The items were presented as statements and the learners were asked to rate 
their importance on a four-point scale
46
  
Table 7-8: Mobile User Experience factors that impact on the choice of a handset 
n= 46 Very 
Important 
Important I think 
about it 
Don’t care 
Ease of use 10 26 8 2 
Memory 26 16 4 0 
Familiar system 10 22 14 0 
Funk factor 10 12 16 8 
New/desirable features 26 12 4 4 
Internet accessible 36 6 2 2 
Friend‘s opinion 4 14 10 18 
Cost of handset 6 18 12 10 
The results tabulated in Table 7-8 indicate that all of the identified Mobile User Experience 
factors do play a role in the choice of handset, but that the influence of peer pressure and cost of 
the handset are less important than the relevant literature suggested. These findings are related 
to the business Mobile User Experience factors explored in Section 7.5.3 through Questionnaire 
2, which indicated that most of the learners were on contract and as such have a predetermined 
range of phones to choose from. As the parents carried the cost of the contract, it would explain 
the apparent disregard for cost.  
Access to the internet was cited as the most important attribute of a handset, while the specific 
features and memory size were indicated to be significant Mobile User Experience factors. The 
                                                     
44
 When the questionnaire was presented to five learners for evaluation, they could not understand what was 
implied with “a fashion statement”. After a debate, they suggested the terminology “funk factor” as indicative of 
how “cool” and desirable a product is perceived to be. 
45
 It was pointed out that not all new features were necessary desirable and the prevalence of desirable features 
rated higher than new features per se.  
46
 The learners indicated that they couldn’t relate clearly to the labels and responded more favourably to the terms 
incorporated. 
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familiarity of the operating system, although not as significant as the internet access, was not 
negligible as not one of the learners indicated that they would not care about it. 
Section 1: Question 3 
 
These questions explored the skills factor i.e. how skilled the learners perceived themselves to 
be and how they attained this skill level. The first question asked the learners to rate their skill 
level. This question was followed by two open-ended questions. The first asked them to 
articulate how they attained their stated skill level and the second wanted to know on what 
grounds they rated their skills.  
Without exception, the learners rated themselves highly skilled as demonstrated in Textbox 7-2 
below. The average skill rating on the scale was 4,76. 
Textbox 7-2 
I am a 
learner 
□ □ □ □ □ 
I am a 
PRO 
 
1 
 
2 
 
3 
 
4 
 
5 
  
 n=46                                                                                                        4,76  
Section 1: Question 4 
 
The results further indicated that the learners perceived themselves as skilled if they are able to 
navigate features successfully and quickly. 
Textbox 7-3 
QR 4.1  : That‟s when you know where to find features on your phone and how 
quick you are. 
QR4.2 : The way I know how to use it. I know where to find everything. 
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Section 1: Question 5 
 
Learners consider navigation of the interface, interpretation of the system messages, use of 
features, and speed of typing as important skills when using mobile phones (cf. Texbox 7-4). 
Textbox 7-4 
QR 5.1  : You got to be able to type fast and accurately and be able to read and 
understand. 
QR 5.2 : Knowing where the features of the phone is and being quick when doing 
everything e.g. texting. 
Section 1: Question 6 
 
There was a consensus that these skills were attained through practice and frequent use of the 
technology (cf. Textbox 7-5 ) 
Textbox 7-5 
QR 6.1  : When you constantly use ur phone, that‟s when you get good.(sic) 
QR 6.2 : Practice all the time and you will acquire the skill 
QR 6.3 : The more time you spend messaging. 
Section 1: Question 7 
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When they struggled to perform a function, they turned to their friends for solutions (cf. 
Textbox 7-6) 
Textbox 7-6 
QR 7.1  : Ask a friend to show me how. 
QR 7.2 : I get one of my friends with a similar phone to help me. 
These results indicate that the perceived impact of skill in using the mobile technology is the 
speed and fluency of navigation. Based on the responses received, it is implied that these skills 
are attained through practice. When learners struggle with accessing or using a feature, they turn 
to other expert users, namely their friends, for help. 
Section 1: Question 8 
 
This question explored which Mobile User Experience factors are perceived to impact on the 
task completion of an educational Mlearning interaction. Factors were presented as statements 
and the learners were asked to rate their importance on a four-point Likert scale. 
Table 7-9: Mobile User Experience factors that are perceived to impact on the task 
completion in an Mlearning interaction. 
n= 46 Very 
Important 
Important I think about 
it 
Don’t care 
My mood 21 7 14 10 
My motivation 24 7 5 8 
My expectations 18 14 9 7 
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n= 46 Very 
Important 
Important I think about 
it 
Don’t care 
The teacher‘s expectations 8 27 9 2 
The teacher‘s guidance 19 21 6 0 
My marks 37 11 0 0 
The time it takes 8 28 8 2 
My skill level 20 21 7 0 
I like using my phone 16 16 11 3 
Whether I enjoyed using my 
phone last time 
13 15 8 10 
The cost of the service 22 10 8 8 
My skill level 25 13 6 2 
The results of this question indicate that all of the items are perceived to impact on the 
Mlearning interaction, albeit some to a lesser degree. Based on the distribution, the learners 
indicated that their marks were clearly of primary concern in the interaction. All of the 
participating learners indicated that they perceived their academic assessment in the form of 
marks either as important, or very important. The teacher‘s guidance and their own skill levels 
were indicated as factors that could not be discarded, while their own mood, enjoyment, 
motivation and expectations were not rated as critical factors and were amongst the highest 
discarded factors.  
7.5.2.1.2 Section 2: Mobile Use 
Section 2: Question 9 - 13 
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Section 2 consisted of an exploration of the Mobile User Experience factors that impact on the 
use of the mobile phone. The use was explored by presenting the learners with a statement and 
asking them to indicate their level of agreement to the statement. This process is summarised in 
Table 7-10. 
Table 7-10: Mobile User Experience factors that are perceived to impact on mobile use 
n= 46 Strongly 
Agree 
Agree Disagree Strongly 
Disagree 
I use my cell phone because it is 
convenient 
32 10 0 0 
I use my cell phone because I 
am in control of the technology 
23 20 3 0 
I use my cell phone because I 
am familiar with the technology 
25 19 2 0 
The cell phone is technology for 
young people 
12 4 24 6 
The cell phone is a fashion 
statement 
6 10 21 9 
The responses to this question indicate that the learners considered the convenience of the 
technology as having the greatest impact in their use. Their control of the technology and their 
experience of familiarity were also perceived as being important. Pragmatic considerations were 
clearly identified as having a greater impact on the use of the technology than the perceived 
social and fashion connotations.  
7.5.2.1.3 Section 3: Business Practices 
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Section 3 consisted of an exploration of some of the business practice Mobile User Experience 
factors that impact on the use of the mobile phone. These were explored by presenting the 
learners with a statement and asking them to indicate how important the factor was in their use 
of mobile phones. The findings are presented in Table 7-11: 
Table 7-11: The mobile business practices Mobile User Experience factors  
n= 46 Very 
Important 
Important 
I think about 
it 
Don't care 
I understand what my service 
provider charges for services 
such as calls, SMS and internet 
access 
19 17 6 4 
I want to know what the cost is 
when I use my phone for school 
work 
16 16 5 9 
I got value for money 20 18 8 0 
I don‘t want to pay for school 
learning 
8 11 12 17 
The school should supply class 
phones 
11 5 10 18 
The results of this section indicate that learners are not naïve about the cost of their service and 
consider it important to understand what the service they are accessing costs. In the same vein, 
they are cognisant of the cost of the Mlearning interaction and consider it when engaging with 
their own personal devices. They perceive the attainment of value for money as important and 
not one of the learners indicated that this was a negligible factor.  
Based on the results it can be concluded that although the learners are willing to pay the airtime 
associated with the access to services and content related to Mlearning, they are critical of the 
value that it would add to their learning interaction. The use of their own phone in class was not 
clearly identified as a critical factor, however marginally more learners indicated that it was not 
that decisive a factor. 
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7.5.2.1.4 Section 4: Enhance interaction 
 
 
 
 
 
 
This section explored some of the factors that were considered the most important in the use of 
mobile phones to enhance the Mlearning interaction. Learners were presented with 10 
statements. They were asked to indicate the most important five and the least important two. 
The learners did not have to rank the factors in order of importance. These results are presented 
Table 7-12: 
Table 7-12: Frequency count: Enhancing Mlearning interactions 
n= 46 Most 
Important 5 
Least 
Important 2 
I can access information from different places 35 4 
I can exchange information remotely with my friends 32 2 
I can collect data were I am 37 6 
I can get hold of additional services and content to help me. 34 5 
The content is adapted to suit me personally. 25 6 
I can collect information and then refer back to it later. 24 10 
I am interacting with MY technology. 22 15 
My friends and I can work together. 27 8 
I can be creative. 14 16 
I know how the technology works.  23 16 
The results of this question indicate which of the factors are perceived to have an impact on the 
enhancement of the Mlearning interaction. Based on the frequency of the selected factors, the 
participants indicated that the pragmatic factors and those that would directly influence the task 
at hand would be most significant. The least placed factor was additionally cited as one of the 
least important factors and had to do with the aesthetics. The marginal differences between the 
cited instances of those with the highest frequency count, hints at the personal nature of the 
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technology and the multitude of ways in which the learners appropriate the technology to 
complete a task.  
7.5.2.1.5 Section 5: Removal of Barriers to Interaction 
 
This section explored some of the factors that were considered the most important barriers that 
mobile phones can remove from the learning interaction. Learners were presented with 10 
statements. They were asked to indicate the most important five and the least important two. 
The learners did not have to rank the factors in order of importance. These results are presented 
in Table 7-13. 
Table 7-13: Frequency count: Barriers to Interactions 
n= 46 Most 
Important 5 
Least 
Important 2 
Access to information. 37 4 
Cell phones are small and can be used anywhere. 25 11 
Small amounts of time can be used for learning. 28 7 
I am connected at all times. 46 8 
I can get help or give help to my friends about technical issues. 25 10 
I have control of my phone. 14 14 
I have the skills to use my phone well. 18 13 
Information is current and up to date. 26 4 
Information can be shared from PC or friends phones. 21 13 
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n= 46 Most 
Important 5 
Least 
Important 2 
I can decide what I want to access. 25 8 
The results from this question indicate that most of the factors that were suggested were 
considered as important by the learners.  Learners indicated that they were connected on certain 
social networks more than others. MXit was indicated as one that they did not see as important 
to be connected the whole time. Based on the frequency of selected factors, being connected 
was cited as an important factor by all the learners followed by the ability to access information. 
Furthermore, if one considers the frequency of the selected least important factors, then it is not 
important to have control of your mobile phone or the skills to use the phone well or to share 
information across boundaries. 
7.5.2.1.6 Section 6: Task Orientated 
 
The results of this section indicate that learners consider the use of mobile technology for 
educational purposes as task orientated and guided by the educational goal set by the educator. 
They perceive that mobile phone as a tool to accomplish a task. The primary objective is seen as 
an educational gain. The researcher concluded that although the learners use the same 
technology for communication, entertainment and educational endeavours, the intention and use 
is different. The following section investigates the findings of Questionnaire 2. 
7.5.3 Questionnaire 2 
This questionnaire was a quantitative data collection tool that was interpreted qualitatively and 
the findings are documented below. The questionnaire aimed to explore the mobile business 
practices identified as a component in the theoretical framework (cf.Table 7-2) and outlined in 
Table 7-14. This questionnaire is made available in Appendix B. 
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Table 7-14: Component explored through the Questionnaire 2 
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Observation              
Table 7-15 gives the specific component, Mobile User Experience factors and impact on the 
Mobile User Experience in an Mlearning interaction that are explored in this questionnaire. The 
relevant component (Learners as mobile users), was identified in Table 6-4. 
Table 7-15: Components, Factors and their Impact explored in this questionnaire. 
Component Factor Impact from Literature 
Learners as mobile 
users 
Interaction expectations. 
Financial pressure, working on a limited 
budget. 
The topics explored were significantly broader than that of the literature-based component. As 
most of the literature presupposes that learners would receive mobile technologies from the 
institution and not have to pay for any educational interaction, the exploration was expanded to 
investigate learners‘ perceptions of paying for airtime by using their own personal mobile 
phones. As such, the questionnaire also explored whether learners: 
 were on prepaid or contract, 
 were willing to use their personal mobile phones for educational use if there was no cost 
attached to the interaction, 
 were willing to use their personal mobile phones for educational use if they had to pay for 
the airtime and 
 how much they were willing to spend on education related activities. 
7.5.3.1 Selected Participants 
The Grade 10 and 11 learners at Cornwall Hill College were given this questionnaire to 
complete (cf. Table 6-9). The questionnaire was handed out during registration period at 
Cornwall Hill College. 307 questionnaires were handed out to learners and 296 returned the 
questionnaire. Although not all of the learners met all the criteria stated in Table 6-9; they all 
owned mobile phones and were mostly considered proficient users. As such, the broad sample 
base was chosen rather than a specific sample. 
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7.5.3.2 Findings 
The findings are reported as: 
 Method of payment: Exploring the business practices of the learners, i.e. on pre-paid or 
contract. 
 Educational use at no cost to the user: Exploring if the learners would be willing to use 
their own personal phones for educational purposes. 
 Educational use at cost to the user: Exploring if the learners would be willing to use their 
own personal phone for educational purposes if they had to pay for airtime. 
 Amount willing to spend on airtime for educational use: Exploring how much money the 
learners would be willing to spend on airtime for educational use. 
 Method of Payment 
Table 7-16 represent the results obtained when the learners were asked to indicate if they were 
on contract or used pre-paid airtime. Most of the learners were on contract in relation to pre-
paid and nine learners indicated that they were unsure whether they were on prepaid or contract. 
Table 7-16: Payment Method 
Grade 10 and 11 learners at Cornwall Hill College  
n=296 
Category Number Percentage 
Pre-Paid 128 43.24% 
Contract 162 54.73% 
Unknown 9 2.03% 
When using a contract, learners are limited to a fixed amount each month and receive an 
upgraded phone every 24 months. These conditions may vary.  
 Educational Use at No Cost to the User 
Table 7-17 indicates the results when the learners were asked if they would mind using their 
own mobile phones for schoolwork if services and applications were provided at no cost to the 
learner. 
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Table 7-17: Using a personal mobile phone for educational use at no cost to the user. 
Grade 10 and 11 learners Cornwall Hill College  
n=296 
Category Number Percentage 
Did not mind 207 69.93% 
Mind 56 18.92% 
Unsure  13 4.39% 
No answer 20 6.76% 
The majority of learners (207) indicated that they did not mind using their personal mobile 
phones for their schoolwork at no cost. 56 of the learners indicated that they would not like to 
use their personal mobile phone for educational purposes while 13 were unsure and 20 of the 
respondents did not answer this question.  
 Educational Use at Cost to the User 
Table 7-18 documents the findings when the learners were asked if they would mind using their 
own Mobile Phones for schoolwork if services and applications were provided at a cost to the 
learner. 
Table 7-18: Using a personal mobile phone for educational use at cost to the user. 
Grade 10 and 11 learners Cornwall Hill College 
 n=296 
Category Number Percentage 
Did not mind 83 28.04% 
Mind 161 54.39% 
Unsure  21 7.09% 
No answer 31 10.47% 
In contrast to the previous question where no cost was involved, most learners (161) indicated 
that they did not mind using their personal mobile phones for educational purposes use if they, 
the learners, had to pay. Only 83 learners indicated that they would not mind, 21 learners 
indicated they were unsure and 31 learners did not answer the question. 
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 Amount willing to spend on airtime for Educational use 
Table 7-19 tabulates the amount of money that learners indicated they would be willing to spend 
on airtime for educational purposes. 
Table 7-19: Money that learners are willing to spend on educational use 
Grade 10 and 11 learners Cornwall Hill College  
n=296 
Category Number Percentage % 
0-R1 87 29.39 
R1-R4.99 64 21.62 
R5-R9.99 24 8.11 
R10-R29 46 15.54 
+R30 8 2.7 
No Answer 67 22.64 
When asked to indicate how much they would be willing to spend on airtime for educational 
use, 87 learners indicated they would be willing to spend less than a R1. However, 64 indicated 
they were willing to spend between R1 and R4.99; 24 learners stated that they were willing to 
spend between R5-R9.99 and 46 were willing to spend between R10-R29. Only 8 learners were 
willing to spend in excess of R30. A significant aspect was that 67 learners did not answer the 
question. 
7.5.4 Focus Group Interview 
The focus group interview aimed to explore some of the components identified in Table 5-2. 
The exploration is focussed on the following components given in Table 7-20. 
Table 7-20: Components explored with Questionnaire 
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             
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Table 7-21 gives the specific components, associated Mobile User Experience factors and their 
impact on the Mobile User Experience in an Mlearning interaction that are explored in this 
focus group interview. These components listed below were identified in Table 6-4.  
Table 7-21: Components, Mobile User Experience factors and their Impact explored in the 
Focus Group Interview 
Component Factor Impact from literature 
Mobile User 
 
Mobile users have unique 
characteristics. 
 
The user is contextual and the 
environment affects device use. 
The user‘s skill level. 
Mobile Device 
 
Device capabilities support the 
interaction adequately. Performance 
issues (hardware). 
 
The display is clear and visible and 
accessible during the interaction (e.g. 
the effect of direct sunlight on the 
display). 
Display is capable of rendering content 
for interaction. 
Battery life is adequate to support the 
required mobility. 
The memory capacity is sufficient. 
There is sufficient capability to extend 
the memory if needed. 
Mobile Networks 
 
Network is available. 
 
Can perform the expected service 
dependably, accurately and consistently. 
There is network coverage. 
The interaction does not need network 
coverage. 
Network is reliable. 
Network facilitates interaction. 
Network services are sufficient to 
support interaction. 
Mobile Interaction 
 
Mobile application supports the 
interaction. 
 
Application provides only useful 
information during interaction. 
Application provides appropriate 
functions for interaction. 
Application supports timeous responses. 
Application supports multiple users. 
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Component Factor Impact from literature 
Mobile Context 
The interaction is possible when the 
user is mobile. 
 
Small units of information which are 
accessible when mobile. 
Interaction allows for distraction. 
Learners as Mobile 
Users 
 
Interaction expectations. 
 
Interaction motivation. 
Curriculum driven interactions. 
Remove a Barrier to 
Interaction 
 
Access to information/service. 
 
The user can access information or 
services when they are needed. 
Convenient to access. 
Information is current and up to date. 
Sharing information across platforms. 
Mlearning interactions allow learners to 
use small amounts of time for learning. 
Removes time barrier. 
 
Mlearning interaction provides access 
all the time. 
Easy to use for learners with little 
technology exposure. 
Removes skills barrier. 
 
Friends help each other with technical 
issues. 
Easy to use for learners with little 
technology exposure. 
The user has access to information. 
Removes technology barrier 
 
The technology is unobtrusive and does 
not interfere in the learning interaction. 
Technical support. 
Educational Context 
Context 
Management structures needed 
 
Institutional support. 
Ownership issues. 
Parental buy in. 
New forms of bullying. 
Mobile interactions are disruptive. 
 
Disrupts classroom. 
Distraction potential. 
Access to inappropriate content. 
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Twelve Grade 11‘s were identified as expert users and as having met all the criteria (cf. Table 6-
4). They agreed to participate in the focus group discussion held at Cornwall Hill College. There 
were seven girls and five boys of diverse cultural backgrounds. Six of the learners were native 
English speakers and all of them considered themselves expert proficient mobile phone users. 
They had all taken part in Mlearning interactions and owned their own mobile phone. Ten of the 
learners were on contract and the remaining two used prepaid airtime. All of their parents paid 
for their airtime. The focus group interview schedule can be found in Appendix C. The 
abbreviation for Focus group interview (FGI) is used to distinguish between participants. The 
findings are related below and verbatim comments are incorporated to illustrate specific 
conclusions. 
7.5.4.1 Findings 
Although the interview was initiated with a set agenda in mind, the discussion did flow over the 
neat boundaries of the schedule. This was sanctioned as it lead to the unplanned exploration of 
other avenues of inquiry. Some of the more significant examples of answers are given, where 
relevant, as these were considered to add the most value to the exploration of the impact of a 
specific Mobile User Experience factor. Therefore, the answers, in general, are summarised and 
only the most representative feedback are added for highlighting the results. 
The section below thus represents the findings of the relevant components. The headings under 
each section link to a component as identified in Table 5-2.  
7.5.4.1.1 Mobile User 
The feedback from the learners indicated that the Mlearning context was seen as driven by an 
educational goal and supported or facilitated by the technology. The use of familiar platforms, 
were deemed helpful but not essential as the learners indicated that they would be able to learn 
to navigate any system. This skill is attained by practice, the use of their own mobile phones and 
helping their friends. These skills are viewed as transferable to other mobile applications and 
services.  
Textbox 7-7  
The responses below are in reply to a prompt on how the learners attained their skills. 
FGI 1  : I got good at using my phone by using it. Now my friends ask me and I 
learn by showing them. 
FGI 2 : Yeh, it works so that if you don‟t know, your friend helps you and then you 
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know how. Then next time someone needs help with the same thing you 
can show them. 
FGI 1 : And then they learn 
Researcher : You don‟t mind helping? 
FGI 1 : No, not really.  
FGI 3 : <laughing> He likes being known as the goto guy! 
Researcher :  Goto guy? 
FGI 3 : Yes, you know, when you have a problem you go to him. 
7.5.4.1.2 Mobile Device 
The display and rendering capabilities of the phone was viewed as an inherent characteristic of 
the device and the familiarity with the device idiosyncrasies were viewed as part of 
familiarising yourself with your particular mobile phone. The consensus was however that 
bigger screens were more desirable and viewed more favourably. Small text was only 
considered a problem if there was large quantities of text to read. Battery life was considered 
important and a major drawback when using the mobile phone away from a power source.  
Textbox 7-8  
The responses below are in reply to a prompt on how the battery power affects an Mlearning interaction. 
FGI 4 : Last time we had to use our mobile phones when we went to Rietvlei Dam. 
The problem was that the phone had to be on the whole time and we had 
to look things up on a website. Some of our group had ### phones with 
big and bright screens. We all shared that because it was so much better 
to look at, but their batteries didn‟t last and we had to use mine. It wasn‟t 
as nice but my battery lasted. 
FGI 2 : Bigger isn‟t always better when your battery doesn‟t last. 
The interview indicates that memory is considered a desirable commodity. Learners store their 
favourite music, photos, videos and images on their phones. They will reluctantly erase some of 
their own content to store educational content depending on how valuable they perceive it to be. 
They would prefer not to have to do this and as such, a large memory is advantageous. 
Processing power is only perceived as a problem when confronted with a situation that 
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necessitates it. This is however verbalised as freezing of the system and learners indicated that 
they employ workarounds when needed. 
Textbox 7-9  
The responses below are in reply to a prompt on how the processing power affects an interaction. 
FGI 5 : My phone freezes whenever I want to play a large video. So I can‟t watch 
some of the dissection videos, but I use Leena‟s* phone.  
Researcher : She doesn‟t mind. 
FGI 5  :  Naw, we study together in any case. 
Researcher : Will you get the same phone next time? 
FGI 5 :  I am due for an upgrade in two months, I don‟t think the newer phone* 
will still do it. 
The learners indicated that they did not really experience the functionalities per se but rather 
thought of it as the device being able to be used for the interaction or not. The impact of not 
being able to use the device was to share a phone with a friend. The learners indicated that they 
would rather share a phone than borrow one from the school as their phones are considered 
dated and old. 
Textbox 7-10  
The responses below are in reply to a prompt to describe how they cope with the lack of functionalities in 
interactions. 
FGI 3 : Ben* can‟t get IM* to work on his phone, so he shared with me. It worked 
well because we couldn‟t answer and do the practical at the same time. 
FGI 6 :  Joan* doesn‟t have a new phone so mine takes better pictures but we 
stored it on her phone because she has a big memory card. 
Researcher : Doesn‟t that take a long time to do?  
FGI 6 : No, we do it a lot with music. 
The group agreed that installing software on the phone was not that easy and nearly all of the 
learners admitted to having received help with that at some time. Educational software 
applications that install on the mobile phone are viewed with suspicion and learners seem to 
prefer educational content being accessed through commercial platforms.  
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Textbox 7-11 
The responses below are in reply to a prompt to describe how the learners install propriety software on 
their mobile phones. 
FGI 1  : Everyone needs help when they install something for the first time. Now 
it‟s easy for me but even I couldn‟t do it the first time. 
FGI 6 : Every time I upgrade my phone I struggle to get IM* installed. 
Textbox 7-12 
The responses below are in reply to a prompt to describe their experience with educational services or 
applications. 
FGI 7  : When we go the Company* game, the one about the [gives description of 
game] and you had to do a lot of maths. 
FGI 6 : That was the one Mrs Strubens* gave us? 
FGI 7 : Yes. I hated it and I couldn‟t get it off my phone again. My mom had to 
take it to shop* to reload it and I lost all my contacts and SMS. 
FGI 6 : I prefer it when we work on the internet or through [IM platform].  
FGI 7 :  At least that way you know it will work. 
Learners agreed that even when the software is difficult to use they try to make the best of it 
because their marks were dependant on the outcome. 
7.5.4.1.3 Mobile Networks  
The learners indicated that the choice of network was usually their parents‘ as it was linked to 
the contract. Their perceptions were that certain networks were more reliable than others. The 
perceived reliability was viewed as another idiosyncrasy or device peculiarity that needed to be 
navigated. They have indicated that when the service is ―really bad‖ that they would wait until 
their contract was finished and then move on to another service provider if their parents allowed 
this. 
Textbox 7-13 
The responses below are in reply to a prompt to describe how they chose the cellular network that they 
were using. 
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FGI 9  : I think your first network is kinda the one you stick with unless you have 
problems then you would go to the next one. 
Researcher : Who decides that network? 
FGI 1 :  Parents, whatever your parents are… 
FGI 9 : They like pay for one. Like service provider* for the whole family and they 
don‟t want to pay different for each one. 
Researcher :  So if you don‟t have connection what then? 
FGI 2 :  Well you wait till your contract is over. If it was up to me I would choose 
X## but my parents are Y## so that is where I am 
FGI 4  Everybody has a gripe about their network. I am with Y### and I moan 
about it. It‟s the reception, I live in a blind spot and there is bad 
reception. 
7.5.4.1.4 Mobile Interactions 
Learners indicated that they would rather use their own phones in an interaction as they are used 
to them.  
Textbox 7-14 
The response below was in reply to a prompt to describe how they navigate their phones interactions. 
FGI 7  : You get so used to the things your phone does that you don‟t even notice it 
any more. You do thing around it and when someone else uses your phone 
and they say „doesn‟t it bother you when your phone does that‟ you think 
„Hey, I don‟t even notice that anymore” 
One learner did mention that he would not mind working on a school phone because then he 
would not care about it. They all agreed that the mobile technology allows them to multitask 
and in that way allowed them to work in a group and on the phone.  
They described timeous responses as responses of which the answer still mattered when you 
received it. This implied that at home they would be more patient as there was less opportunity 
to access information from other sources, in class they would ask someone else if they felt that 
it was taking too long. The direst needs for instant responses were perceived to be when they 
were on the move, as they would have to stop moving to wait for feedback.  
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7.5.4.1.5 Mobile Context 
The learners perceived the ideal length of information relative to the context in which the 
information was accessed. When they were stationary they could focus on the content and 
implied that more comprehensive information would be accessed. In contrast, when they were 
on the move these interactions would need to be limited in complexity and length as they would 
have to disengage with their surroundings, in order to engage with the content. 
Textbox 7-15 
The responses below are in reply to a prompt to describe their interaction at school compared to on 
excursions. 
FGI 2  : It all depends on what you are doing. When you are in class that is all you 
have to do. So you can concentrate on what you do. When you are on an 
excursion that is actually what you are doing and the content on the 
phone only guides what you do. It‟s not what you are supposed to do but 
its part of it. 
FGI 6 : At school it‟s about the content and the school on an excursion it‟s about 
where you are. You don‟t have time to read long things then. 
The learners admitted to the distraction value of the mobile phone and explained that sometimes 
there was an element of social pressure at play. They could sit in class and text without looking 
but did not feel that this negatively affected their academic engagement, as their conversations 
did not demand cognitive engagement. 
Textbox 7-16 
The responses below are in reply to a prompt to describe how and what they navigate distractions in 
class and what they chat about. 
FGI 1  : I can do maths and be on my phone, I don‟t have to think about what we 
are chatting about. 
Researcher : What do you chat about? 
FGI 8 :  I will ask my friend what they are doing in that class and tell him what we 
are doing, or tell him my marks for a test or we will organise where we 
meet at break or what he has to buy me from the tuck shop because he is 
in CAT. So… he is nearer [to the tuck shop] 
FGI 9 :  Sometimes the class is so boring that it‟s the only thing that keeps me 
awake. 
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7.5.4.1.6 Learners as Mobile Users 
Learners take educational interactions very seriously and are more willing to spend time trying 
to master the technology. 
Textbox 7-17 
The responses below are in reply to a prompt to describe how they experience Mlearning interactions. 
FGI 1  : Even if it is frustrating, it‟s not as though you have a choice at the time. 
Education you take more seriously. 
FGI 6 : Because you have to. 
FGI 1 :  It‟s because this is like your life. You fail this you fail. 
Researcher :  And when the system fails you and you can‟t do the work? 
FGI 1 : I get very irritated… but they can do whatever they want... if they say do 
this. You are not going to say no, you do it. Even if you hate it because 
you want to pass. You can‟t say no, you want your mark. 
Researcher :  So what would make you a happy user? 
FGI 1 :  Getting an A 
The learners explained that when they were on ### [an instant messaging platform] doing an 
education related task their friends saw that they were online and wanted to chat.  
Textbox 7-18 
The responses below are in reply to a prompt to describe social interruptions while they were engaged in 
a class based Mlearning interaction. 
FGI 4 : When we were using ### [an instant messaging platform] in class, some 
of our other friend contacts saw that we were online and sent us messages 
while we were working and then we couldn‟t talk with them. 
FGI 10 : It‟s like we could get seriously distracted if you had to start chatting to 
them. 
FGI 4 : … so it would have been better if they couldn‟t see us and the system 
didn‟t allow for friend chatting. 
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7.5.4.1.7 Remove Barriers to Interaction 
The learners did not recognise the capabilities that the mobile phone provided as barriers that 
were overcome. They argued that they have had mobile phones since they were in the primary 
school and have been using them to organise their lives and remain in contact for the most part 
of their lives. The barriers that were mentioned were acknowledged as capabilities of the 
technology rather than barriers.  
7.5.4.1.8 Educational Context 
The findings of this focus group interview was that the learners see the school as fulfilling an 
important role in creating guidelines and boundaries within the school context for the use of 
mobile phones. These boundaries do not only protect the school, but they also protect the 
learners from unreasonable expectations with regards to the use of the technology. 
Institutionalising the technology is perceived as making it possible to use available technology 
in ways that are beneficial to all the role players. 
 Textbox 7-19 
The responses below are in reply to a prompt to describe the role of the School Management. 
FGI 5 : Teaching us responsibilities are important, but they should also make sure 
that the teachers know what they can and cant to. They can‟t send like 50 
SMS with work and instructions for the next day. 
FGI 2 : …or expect us to send SMS back when we don‟t have money. 
FGI 3 : I think the school should become involved but they don‟t always 
understand.  
The learners indicated that they understood that some teachers could find the technology 
disruptive, but that this was only the case in classes that did not really integrate the technology. 
They hinted that learners are not the only culprits, and that educators own phones and are just as 
disruptive as illustrated in Textbox 7-20.  
Textbox 7-20 
The responses below are in reply to a prompt to describe the disruptive nature of the technology. 
FGI 10 : It is not only our phones. The teacher‟s phones also causes a distraction. 
FGI 5 : A much bigger one. 
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Researcher : Why do you say so? 
FGI 5 : When they get a call, they stop everything, leave the class…, and then stay 
away until they are finished. Like Mr. ### he does that a lot [laughs] and 
then he stands talking about his builders. He is always complaining about 
his plumbers. 
The learners indicated that although inappropriate content was accessible, most learners stayed 
away from it and it was not socially acceptable to have or to access such content. 
Textbox 7-21 
The responses below are in reply to a prompt to describe the how inappropriate content is perceived. 
FGI 6 : Amongst my friends we don‟t go there. I don‟t think it‟s cool. You know, 
everyone looks at your phone at school and people will laugh at you when 
they see you have that. 
Some observations from the discussion are that the learners are not only proficient users of the 
technology, but displayed a maturity in view of the possibilities and limitations of the 
technology and the underlying structures that support the technology. Their outlook on MHCI 
interactions were very pragmatic and had been integrated to form, if not vital, a persistent part 
of their lives. 
7.5.5 Observation  
This observation aimed to be a qualitative exploration of the component identified in Table 7-
14. Through the observation, it was aimed to explore some of the components identified in 
Table 5-2 and the impact of the relevant Mobile User Experience factor.  
Table 7-22: Component explored through Observation 
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Observation              
Anecdotal recall was provided by research journals and reflective diaries, recorded by educators 
and researchers during the observations. The record sheet used by the researcher is available as 
Appendix D. 
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Table 7-15 gives the specific components, associated Mobile User Experience factors and their 
impact on the Mobile User Experience in an Mlearning interaction, that are explored in this 
observation. These were identified in Table 6-4.  
Table 7-23: Components, Mobile User Experience factors and their Impact explored in the 
Observation 
Components Mobile User Experience factors Impact from Literature 
Mobile Context 
 
The interaction is possible when the 
user is mobile. 
 
Information in small units which are 
accessible when mobile. 
Interaction allows for distraction. 
7.5.5.1 Selected Participants 
A Grade 10 Physical Science module, consisting of two classes with 53 learners in total aged 
between 15 and 16 years, was observed for the duration of a week. The group was busy with an 
Mlearning experience and they met the criteria outlined (cf. Table 6.9). They were all being 
taught by a specific educator who was willing to accommodate the researcher.  
The learners had received SMS messages from their teacher to highlight, broadcast and explain 
selected content, to fulfil administrative functions and to enhance communication with the 
educator. The unit being taught was Work, Power and Energy and it formed part of the Physics 
Curriculum. The learners were observed during a number of class lessons and after school at co-
curricular activities when receiving SMS messages. Figure 7-3 and Figure 7-4 illustrates some 
of the interactions.  
 
Figure 7-3: Learning related content delivered to 
 
Figure 7-4: Mobile access during class 
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learners personal phone 
7.5.5.2 Findings 
In general, the learners did not seem to mind receiving content and administrative reminders. If 
the messages were delivered during the specific class, the learners were much more attentive to 
them and read them immediately. In other classes and at co-curricular activities it was observed 
that the learners check the origin of the message, and do not read them immediately if they were 
concerned with academic content. In contrast, social content was read immediately, independent 
of where the learner was. Checking the message was thus firstly done to verify the identity of 
the sender. Once the learner knows who sent the message, s/he accordingly decides the 
immediacy of the content prior to reading it.  
Learners were observed to erase messages and then later they would ask their fellow learners to 
forward them the message again. This indicates that their initial judgement concerning the 
importance of the message was wrong.  
Learners were further observed to ask questions and seek additional information by means of 
SMS rather than asking the educator directly. When asked why, they responded that they felt a 
greater degree of liberty to ask questions that way and that they were exempt from their peers 
thinking that they ask ―stupid questions.‖ The answers to these underground questions were 
often shared and forwarded to friends.  
The response to individual queries was often not fast enough and learners seemingly became 
frustrated. They often checked to see if a reply had indeed been delivered, despite observing that 
the educator was busy with other tasks. Learners kept administrative messages about important 
events like tests and test content longer than subject content related messages. They explained 
this by saying that they could always look up the subject content but that the administrative 
messages were sent only once.  
Textbox 7-22 
The interaction below happened when the researcher observed a learner receiving an SMS during class 
time. 
Researcher :  Don‟t you find it disruptive to have friends SMS you during class time? 
Grade 10 learner : Not much more than getting school messages when you are with your 
friends. You don‟t HAVE to respond to everything immediately. It‟s like; 
you know when what is important. 
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Pushing subject specific academic content to learners‘ phones while they were engaged in 
different lessons was regarded as disruptive. Social push however took precedence to most 
situations. Learners seemed to be comfortable integrating, not only their social and school life, 
but also their real and virtual life in and out of learning interactions.  
The following section presents a summary of Sub-phase 3.1. 
7.5.6 Sub-phase 3.1 Summary 
The main issues that are apparent from the exploration of the embedded unit of analysis, the 
learner as end user in an Mlearning interaction, are: 
 Learners as end users in an Mlearning interaction have many of the same unique 
characteristics that are identified in the literature. 
 The learners do not often disconnect but are frequently not available. 
 Learners are more interested in desirable features than in the fashion statement that the 
mobile phone represents. 
 The available memory and the ability to connect to the internet are perceived as important. 
 The learners consider themselves skilled and these skills are perceived to be attained 
through practice. 
 Educational interactions are perceived as enforced interactions. 
 Learners consider their marks attained as very important in an Mlearning interaction. 
 Learners consider the mobile phone as a convenient and available technology that is 
familiar to them.  
 Learners are familiar with the pricing structure of their service providers and indicated that 
they would be willing to spend money on services that are perceived to provide value for 
money.  
 Learners perceive the technology as personal and appropriate the technology in a multitude 
of ways. 
The following section documents the exploration of the Sub-phase 3.2: The educator as designer 
of the Mlearning interaction. 
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7.6 SUB-PHASE 3.2: THE EDUCATOR AS DESIGNER OF 
THE MLEARNING INTERACTION. 
 
Figure 7-5: Sub-phase 3.2: The educator as designer of the Mlearning interaction 
In this section, the focus is on the educator as designer of the Mlearning interaction. The aim is 
to explore the feedback on specific Mobile User Experience factors identified which can be 
associated with relevant components of the theoretical framework as illustrated in Figure 7-5.  
Based on the criteria of selection (cf. Table 6-9) an educator was identified and approached for a 
semi-structured interview. The educator in question was considered as having a rich and in-
depth understanding of the appropriation of technology in general, and mobile phones 
specifically, for educational purposes.  
 
7.6.1 Data collection 
Table 7-24: Matrix of data collection methods and units of analysis of this single case 
study. Adapted from Miles and Huberman (1999) 
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Sub-
phase 
Embedded units of analysis in the single case 
study design 
3.2 Educators as designers of Mlearning 
interactions 
    
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Data was collected in this embedded unit of analysis by means of a semi-structured interview. 
The semi-structured interview aimed to explore several components in the theoretical 
framework (cf.Table 7-2) and it is outlined in Table 7-25. The topics are listed in Appendix E. 
Table 7-25: Components explored through the Questionnaire 
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Semi-
structured 
Interview 
             
Table 7-26 gives the specific components, factors and their impact on the Mobile User 
Experience in an Mlearning interaction, that are explored in the semi-structured interview. 
These relevant components were identified in Table 6-4. 
Table 7-26: Components, Mobile User Experience factors and their Impact explored in the 
Semi-structured Interview 
Component Mobile User Experience Factor Impact from Literature 
Enhance Interaction 
 
Unique educational affordances. 
 
The mobile learners can learn at 
different locations. 
The mobile learners can exchange 
information remotely through personal/ 
social interaction. 
Contextual data can be selected in real 
time. 
The learners can access additional 
services and devices. 
Learning can be adapted to suit the 
individual learners. 
User can record information/ data in 
context to access later. 
Personal interaction. 
Facilitates collaboration. 
Allows for creative interactions. 
Removes a Barrier to Access to information/service. The user can access information or 
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Component Mobile User Experience Factor Impact from Literature 
Interaction 
 
 services when they are needed. 
The user can access information or 
services where they are needed. 
Content and services are convenient to 
access. 
Information is current and up to date. 
Sharing information across platforms. 
Removes skills barrier. 
 
Friends help each other with technical 
issues. 
Easy to use for learners with little 
technology exposure. 
Removes technology barrier. 
 
The user has access to information. 
The user has access to information 
The technology is unobtrusive and 
does not interfere with the learning. 
The technology is unobtrusive and 
does not interfere in the learning 
interaction. 
Removes time barrier. 
 
Mlearning interactions allow learners 
to use small amounts of time for 
learning. 
Mlearning interaction provides access 
all the time. 
Task Orientated 
 
Supports formal and informal 
interactions. 
 
Information/service useful for 
achieving goal. 
Supports different pedagogies. 
Educational Context 
 
Educational best practice models 
needed. 
 
 
Educator understands the potential and 
limitations of the technology. 
Educator is confident in using the 
technology. 
Educator appropriates technology to 
suit educational goal. 
Educator has clear educational goal. 
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Component Mobile User Experience Factor Impact from Literature 
Mobile interactions are disruptive. 
 
New forms of bullying. 
Disrupts classroom. 
Potential distraction. 
Access to inappropriate content. 
Management structures needed. 
 
Technical support. 
Institutional support. 
Ownership issues. 
Parental buy in. 
Learners as Mobile 
Users 
 
Interaction expectations. 
 
Curriculum driven interactions. 
Interaction motivation. 
In this sub-phase, data analysis was done in accordance with the techniques outlined in Section 
6.2.5. The following section describes the findings. 
7.6.2 Findings 
Although the interview was initiated with a set agenda in mind, the discussion did flow over the 
neat boundaries of the schedule. This deviation from the schedule was sanctioned to explore 
other unforeseen avenues of inquiry. The semi-structured interview took place after an 
Mlearning interaction was observed by the researcher and the findings are documented below. 
Some of the more significant and relevant answers are documented as these were considered to 
add value to the exploration of the impact of a specific Mobile User Experience factor. 
Therefore, the answers, in general, are summarised and only the most representative feedback 
examples are added to highlight the results. 
The educator indicated that most of the Mlearning interactions that took place as part of the 
formal curriculum could be viewed as enforced, leaving the learners little or no choice as to 
whether they would like to participate. These interactions are task driven with an educational 
goal as primary objective.  
Textbox 7-23 
Educator :  It is an on task interaction and it is guided by the need to fulfil a certain 
criteria. 
DATA GATHERING AND ANALYSIS 205 
 
 
Researcher : Who sets these criteria? 
Educator : This is usually teacher set, but they can also, in other types of 
assessments, they can set those criteria as well. Depending if it is open 
ended or not. The objectives however remain the national standards that 
the learners have to comply to and that will be examined at the end of 
grade 12. 
Using an Mlearning interaction to facilitate a learning goal would necessitate that the educator 
allocates additional time. This is done to ensure that the learners are comfortable with the 
technological interaction. If this is neglected the interaction can degenerate to a technology 
exercise with little or no educational gains.  
Mobile technology allows all learners to be actively involved in the learning interaction even if 
there are limited desktop computing resources available. Furthermore, learner phones are much 
more convenient to use as the learners have the technology available, charged and ready to use. 
The learners do not require training to access the available functionalities and help each other, 
freeing the educator to pursue educational outcomes. The disruption factor to a class is 
considered much less than using institutional technology and the learning gains are perceived to 
be the same.  
 Textbox 7-24 
Educator :  Take today for instance. I set up two mini laptops, it took me a day‟s 
planning and requests to get hold of it. Then I had to make sure it was 
charged and connected to the wireless network. In contrast the kids 
walked in with their phones working, connected and ready to use. 
Additionally they all have one and they know how to use it. If I changed 
my mind and decided to do something else, it wouldn‟t be a problem, 
tomorrow they still have their phones with them, where tomorrow all the 
laptops are booked out and I can‟t get hold of them.  
Educator : Most learners have that [mobile technology] and are comfortable to use 
it. You‟re [the educator] entry time is so much shorter because they are 
familiar with that device, whereas if I have to start them on little laptops 
now it‟s a whole familiarising. I need to donate at least 30 minutes of 
teaching time to get them up to date with the technology. So using phones 
is much quicker. 
Using the mobile technology in class not only has the possibility to enrich the learners‘ 
experience but also the educators‘ as she has the freedom to adapt her lessons to suit her. As 
such, it enhances the learning and the teaching interaction and extends to remove the learning 
as well as teaching barriers to interaction. 
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When learners share phones, the technology interaction integrates with the other interactions in 
the group. The learner, who is facilitating the interaction with his phone, retains possession and 
paces the interaction.  
Textbox 7-25 
Educator :  When they share phones there is social and technology interaction that 
blend. The one with the phone could decide what questions to answer 
next, what information to access and how fast to proceed. The others have 
to work through him to get to the content and instructions. It makes for 
good collaboration and communication skills.  
Educator : In groups where more than one uses his phone they actually multitask, so 
one will be looking up a definition while the other will be reading the 
instructions and another will be doing the work. 
Face to face collaboration is facilitated and made possible as the technology integrates into the 
learning interaction. It is not necessary for the learner to physically disengage from the group in 
order to engage with the technology.  
The role of the teacher, with reference to the mobile technology, changes as the Mlearning 
interaction progresses. Initially the teacher needs to explain the technology and for a while, the 
technology becomes the focus of the interaction. The focus shifts to content as the learners 
familiarise themselves with the technological interactions. The use of mobile phones is 
perceived to shorten lost time and to speed up the time towards meaningful curriculum 
engagement.  
Textbox 7-26 
Educator :  Initially the support was technical, they were asking questions such as “I 
can‟t get in here” and “What do I do?” Initially it was, but that was for 
the first 5minutes and they mostly helped each other, after that the support 
was about the task, and the mobile phones were relegated to facilitate the 
interaction. So the technical support was initially to access the service 
and to get comfortable with that and after that it had very little to do with 
the technology support and it was more of an on task support 
The educator did not perceive any barriers that the mobile technology removed and rather 
referred to the capabilities that it brings to the interaction. 
Textbox 7-27 
Educator :  I can‟t really think of any barriers but what it did do today is that it made 
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it learner driven and learner paced. It made it personal because they 
could access instructions and content when they needed it. I could stand 
back and give specific help through ### [IM chat platform] They could 
then pace themselves, the groups could pace themselves.  
The educator described her use of the mobile technology as opportunistic. She had no 
programming background and thus used a repertoire of available technologies that would allow 
her to integrate the technology into her classroom.  
Textbox 7-28 
Educator :  We share this environment with learners that are far more advanced in 
using the technology than we are and they are ready to support and to 
help and to share their experiences. If you just work on those experiences 
and then incorporate that into our tasking that we give them to make it 
appropriate for them, … so be it… That is the way that I am going. So if 
they come and tell me about a new application and they say „Ma‟am did 
you know you can do this and this and this.” I‟ll say please tell me more 
and I try to sculpt an interaction or an event around those type of things 
that they are bringing to the table. 
The use of programs, services and technologies with built in pedagogies and related commercial 
offerings to education, are not perceived very favourably.  
Textbox 7-29 
Educator :  I don‟t use them (commercial services or products) mainly because they 
were made by technologists who don‟t understand the reality of classroom 
practice and teaching. They have very little sensitivity to the unfolding 
pattern of events that lead to learning.  
Educator : It has to do with pacing the learning event and making judgements as to 
what the learners have mastered. Most of the programmes say that they 
are learner centred but is seldom more than a content broadcaster with 
multiple choice questions built in. I don‟t want to relinquish teaching…. 
just encourage learning. They don‟t really allow that… not on the mobile 
platform.  
Educator : It works well when the learners are in control of the technology and I am 
in control of the learning situation. That is why I exploit the affordances 
of the technology. They understand it, but they are not the master of the 
content, I am thereto facilitating the unfolding of the content through the 
medium that they are comfortable with. 
Educator : I exploit their knowledge of the technology and appropriate it for 
learning. Where they are exploiting the fact that they can use the 
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technology in class and appropriate that to master the content. It‟s a bit of 
a mutual exploitation. 
The educator perceives the technology as useful in facilitating learning despite the fact that she 
does not always feel in control of it. The learners become enthused when using the technology. 
Although the mobile phone can be seen as enabling new forms of bullying and class disruption, 
this is not perceived as a technological, but rather a social problem. 
Textbox 7-30 
Educator :  [Laughs]Kids, through the ages, have been disrupting classes by sending 
notes on pieces of paper, now they sit and chat on [an IM platform]. It‟s 
nothing new, either to the classroom or to kids. To say that cell phones 
disrupt your class…that is to oversimplify it. I think a cell phone ringing is 
just much more noticeable than notes being sent around or a book being 
read inside a textbook. The actions are new but the activities are part of 
every class. 
Educator : I think that [bullying] is much the same as with notes and [IM platform]. 
Bullying stays bullying, doesn‟t matter how you do it. What is different 
maybe is the ease and apparent anonymity that the medium provides. I 
think that is a partly the school‟s responsibility to explain to the learners 
that it really is only a perceived anonymity and that you leave a digital 
footprint whatever you do. Parents maybe don‟t know what their kids are 
up to and don‟t have these discussions with them. We work with them [the 
learners] and so maybe should make that clear.  
Educator : Being bullied through your phone is very traumatic as they have it 24/7 
and can‟t escape it. Their link to the world becomes the instrument of 
torture…they are harassed the whole time. Most of the learners are on 
contract and all their friends have their number so it‟s not as easy as „just 
getting a new number‟ and then of course, their parents over react.  
Banning technology or confiscating phones however is not perceived as the solution to either of 
the above-mentioned problems. Integration of mobile technology into school life and the 
resulting education use have proved much more successful. 
Institutional support is seen as critical, not only to integrate the technology into the learning 
environment but also to support the educator and learners.  
Textbox 7-31 
Educator :  I think that (institutional support) is critical, because unless they value 
what you are doing you are going to be a little island.  
DATA GATHERING AND ANALYSIS 209 
 
 
Educator : The learners that move from your lesson are trying to inspire the other 
teachers to use cell phones. 
Parental buy in at the conceptual level is needed, as they are often the sponsors of the 
technology and airtime being used. There is a need to inform the parents and to provide them 
with the information to understand the technology as well. 
7.6.3 Sub-phase 3.2 Summary 
The main issues that are apparent from the exploration of the embedded unit of analysis, the 
educator as designer of the Mlearning interaction, are: 
 The Mlearning interaction in a formal educational environment is considered a task-driven 
endeavour. 
 The educator paces, initiates and facilitates the Mlearning interaction. 
 The educator found the learners‘ access to personally owned technology, that they are 
responsible for, convenient to utilise. 
 The use of technology that the learners are comfortable with, is perceived to shorten the 
time to meaningful curriculum engagement. 
 Commercial educational mobile applications and services are not perceived favourably. 
 The disruptive nature of mobile technology and mobile bullying is a new technological 
face, to a much older educational challenge.  
 Institutional support is seen as critical. 
 Parental buy in at the conceptual level is seen as important. 
The following section documents the exploration of the Sub-phase 3.3: The Mlearning 
Interaction. 
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7.7 SUB-PHASE 3.3: THE MLEARNING INTERACTION 
 
Figure 7-6: Sub-phase: The Mlearning interaction 
This section documents the exploration of the Mlearning interaction in order to indicate the 
learners‘ feedback on the Mobile User Experience factors identified under relevant components 
of the theoretical framework as illustrated in Figure 7-6. 
Two Mlearning interactions were identified and chosen for this exploration. A condition kept in 
mind for the selection of interactions was that each would reveal a new dimension of Mlearning 
interaction relative to the study (repetition of use was thus excluded). The criteria for the 
selection of specific interactions are given in Table 6-9. 
The chosen interactions are: 
 Voice interaction  
 Practical through an IM client  
The chosen interactions that are mentioned above are described in Section 7.7.2.1 (Voice 
interactions) and Section 7.7.2.2 (Practical through an IM client) respectively. The data 
collection table that follows displays the data collection methods employed in this sub-phase. 
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7.7.1 Data collection 
Table 7-27: Matrix of data collection methods in Sub-phase 3.3 Adapted from Miles and 
Huberman (1999) 
Data Collection Methods 
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phase 
Embedded units of analysis in the single case 
study design 
3.3 Mlearning interactions.     
 The results obtained through the exploration using the data collection instruments indicated 
in Table 7-27 for this embedded unit of analysis are outlined, described, analyzed and the 
findings are documented below as follows: 
 Section 7.7.2.1 describes the Voice Interaction. 
 Section 7.7.2.2 describes the Practical through an IM Interaction. 
 Section 7.7.3 documents the exploration of both the interactions by Observation (Appendix 
F). 
 Section 7.7.4 documents the findings of the Questionnaire (Appendix G & H) completed by 
learners taking part in both interactions. 
 Section 7.7.5 documents the results obtained in the Focus Group Interview conducted with 
some of the learners that took part in the voice interaction. 
In this sub-phase, data analysis was done in accordance with the techniques outlined in section 
6.2.5. Each of the chosen interactions is outlined in the next section, to contextualise the further 
exploration. 
7.7.2 Mlearning Interaction Descriptions: 
7.7.2.1 Voice interaction: 
This interaction formed part of a larger formal research initiative. Learners (cf. Table 6-9) were 
tasked to investigate a topic through a voice platform linked to Wikipedia. After their research, 
they had to upload their own voice file as a contribution to the platform. The learners worked in 
groups of 4 to 5 and each group was supplied with a kit that consisted of a phone, set of 
speakers, a charger and interaction navigation instructions (cf. Figure 7-4). The speakers served 
to amplify the voice output. The interaction made use of a platform that supported a text to 
speech service connected to the Wikipedia wiki.  
DATA GATHERING AND ANALYSIS 212 
 
 
Learners interacted with the service by sending a query via SMS. The service would respond 
with a call - back. The text to speech engine then read the queried information to the learners. 
Learners were able to navigate the system by using touch-tone keys on their group phone to 
navigate the article. 
 
Figure 7-7: Group kit consisting of phone, speaker,  
charger and navigation instructions 
 
Learners were also able to contribute by uploading voice files to the system. These voice files 
would then be available to other learners using the system. This interaction was included as the 
learners‘ accessed content through voice and worked in groups sharing a phone that was issued 
to them as illustrated in Figure 7-7. 
7.7.2.2 Practical through an IM client 
A practical kidney dissection was facilitated with a popular instant messaging platform that the 
learners (cf. Table 6-9) were familiar with and that most of them used and, as such, had pre-
installed on their phones. A photo of the class is shown in Figure 7-9. 
Figure 7-8: Learners using the platform 
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Figure 7-9: Learners participating in the Mlearning interaction. 
An application was linked to the instant messaging platform. This link allowed the learners to 
have access to:  
 A lookup function that hosted definitions of the concepts they were working with and terms 
that they might not understand. 
 Instructions. 
 Wikipedia. 
 Questions that had to be answered and allowed for free test input and  
 A virtual channel to their educator.  
Different functionalities were accessed through short codes. Learners worked in groups and 
used their own phones to access the service.  
In the following section, the exploration of both Mlearning interactions, as described above, are 
documented through an observation. 
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7.7.3 Observation  
Both of the interactions described above were observed and the findings were tabulated. The 
observations aimed to be a qualitative exploration of the components identified in Table 7-28. 
The observations were designed to explore some of the components identified in the theoretical 
framework, presented in Table 5-2, through the impact of the relevant Mobile User Experience 
factors. 
Table 7-28: Component explored through Observation 
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Observation              
Research journals and reflective diaries, which were recorded by educators and researchers 
during the observations, aided in anecdotal recall. 
Table 7-29 gives the specific components, associated Mobile User Experience factors and their 
impact on the Mobile User Experience in an Mlearning interaction that were explored through 
this observation. The relevant components were identified in  Table 6-4 and are presented 
below.  
Table 7-29: Components, Mobile User Experience factors and their Impact explored in the 
Observation 
Component Mobile User Experience factor Impact 
Mobile User 
 
Mobile Users have unique characteristics. 
 
The user occupies multiple social spaces 
simultaneously. 
The user multitasks. 
The user is distracted (short attention 
span). 
The user personalises the device. 
Mobile Use Hedonic experience of use is facilitated. The user does not experience frustration. 
Mobile Device 
 
Software is usable in use. 
 
The software embedded in the device is 
error free. 
The interaction with the software 
embedded in the device is easy to 
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Component Mobile User Experience factor Impact 
remember. 
The software embedded in the device is 
easy to learn. 
The imbedded software supports the 
interaction adequately (Software). 
 
Functionalities adequately enable the 
interaction. 
Functionalities of the device are usable for 
the interaction. 
Operating system supports installation of 
application used in the interaction. 
Functionality feedback is understood. 
Mobile 
Networks 
 
Network is available. 
 
There is network coverage. 
The interaction does not need network 
coverage. 
Network is reliable. 
Network facilitates interaction. 
Network services are sufficient to support 
interaction. 
Can perform the expected service 
dependably, accurately and consistently. 
Mobile 
Interaction 
 
Mobile Application supports the interaction. Mobile Application accesses the 
interactions that are native to the phone. 
Mobile Interaction supported by usability of 
application (usability of application). 
 
Service or product is simple and easy to 
use (ease of use). 
Important functionalities are easy to find 
(fluency of navigation). 
Interaction needed in application is 
learnable. 
Interactions are suited to mobility e.g. One 
hand information input on the move 
Mobile 
Context 
 
The interaction is possible when the user is 
mobile. 
 
Information in small units which are 
accessible when mobile. 
Interaction allows for distraction. 
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Figure 7-10: Learners struggling to hear during the voice interaction 
Figure 7-10 to Figure 7-12 show photographs of the interaction to illustrate the discussion of the 
results. An observation schedule was drawn up with events identified from the theoretical 
framework (cf. Table 6-4).  
 
 
 
 
 
 
 
 
Figure 7-11: Interaction facilitated by instant 
messaging 
 
 
 
 
 
 
 
 
 
Figure 7-12: Collaboration 
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7.7.3.1 Findings: 
A single group in each interaction was identified and observed for the duration of the 
interaction. Using the observation schedule events were observed, identified and comments 
were recorded. These observations are documented below and general findings follow the table: 
Table 7-30: Structured Observation Schedule 
C
o
m
p
o
n
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t 
Mobile User 
Experience 
Factor 
Impact Evidence Sought Voice Interaction  IM Practical  
From Table 5-2 From Exploration of Practice 
M
o
b
il
e 
U
se
r 
Mobile Users 
have unique 
characteristics 
The user 
occupies 
multiple social 
spaces 
simultaneously. 
 
User Multitasks 
User moves 
between real world 
and connected 
world. 
 
User Multitasks 
Collaborates with 
group and with 
technology.  
The learners were 
using an IM chat 
service that they are 
familiar with and 
many of them use. 
As such, they were 
observed to make 
contact with friends 
while they were 
also accessing 
information from 
the service. 
The user is 
distracted (short 
attention span) 
User is not 
entrenched in one 
task. Interacts 
while they act. 
The learners 
Textbox on task 
behaviour and 
works to realise a 
goal. Social 
interaction only 
evident with 
breakdown in 
technology 
interaction. 
The learners 
remained on task 
due to the time 
constraints that 
were placed on 
them from the 
educator.  
The user 
personalises the 
device. 
User is seen to 
personalise the 
device. 
The learners 
personalised the 
group phone by 
changing the 
ringtone and 
inserting a photo of 
the group as 
wallpaper. 
The users used their 
own mobile phones 
and, without 
exception, these 
were personalised. 
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Mobile User 
Experience 
Factor 
Impact Evidence Sought Voice Interaction  IM Practical  
From Table 5-2 From Exploration of Practice 
M
o
b
il
e 
U
se
 
Hedonic 
experience of 
use is 
facilitated. 
The user does 
not experience 
frustration. 
 
The learners are 
observed to 
become frustrated 
and expresses this 
verbally or non-
verbally. 
 
The learners 
disengage when the 
feedback takes too 
long. They are 
observed to use 
other resources and 
to compensate for 
the perceived 
deficiencies of the 
system. 
The learners 
expressed their 
enjoyment and 
delight at being able 
to access subject 
content through a 
channel that they 
were familiar with 
stating that the 
service was ―cool.‖ 
M
o
b
il
e 
D
ev
ic
e 
The imbedded 
software 
support the 
interaction 
adequately 
(Software) 
 
Functionalities 
adequately 
enable the 
interaction. 
The functionalities 
are seen to 
adequately enable 
the interaction. 
 
The speaker of the 
phone was not 
usable in a formal 
class environment 
with a higher than 
normal noise level 
and did not 
facilitate the 
interaction. 
Speakers that were 
used were not as 
usable as initially 
anticipated and the 
learners tried to 
improvise to 
accommodate the 
interaction. 
One of the learners 
indicated that he 
could not install the 
service on his 
phone. His friends 
suggested that this 
was because of the 
lack of memory on 
his phone. 
Functionalities 
of the device 
are usable for 
the interaction. 
The functionalities 
of the device are 
seen to be usable in 
the interaction. 
 
The learners were 
able to send, and 
receive SMS and 
voice calls. 
The learners were 
able to connect to 
the IM service and 
access content. 
Operating 
system supports 
installation of 
application used 
in the 
interaction. 
The 
service/program is 
seen to be installed 
or accessed for the 
interaction. 
 
The service used the 
voice channel and 
did not need to be 
installed. 
Most of the learners 
had the software 
preinstalled on their 
phones as they have 
been using the 
service for social 
interactions.  
Functionality 
feedback is 
understood. 
The learners are 
seen to be able to 
understand the 
Navigation of the 
embedded software 
was mastered after 
The learners were 
all observed to be 
fluent in the 
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t 
Mobile User 
Experience 
Factor 
Impact Evidence Sought Voice Interaction  IM Practical  
From Table 5-2 From Exploration of Practice 
feedback and 
perform an action 
in response to the 
feedback that has a 
positive effect. 
initial exploration 
and use. 
navigation and 
manipulation of 
their own 
technology.  
Software is 
usable in use
  
The software 
embedded in 
the device is 
error free. 
The software is 
seen to be error 
free. 
The software 
embedded in the 
device was 
perceived to be 
error free. 
The errors in the 
software were 
compensated for by 
the learners. 
The interaction 
with the 
software 
embedded in 
the device is 
easy to 
remember. 
The software 
interactions are 
seen to be easy to 
learn 
The learners were 
observed to explore 
the functionalities 
of the device and 
familiarise 
themselves with the 
interface. Learners 
were further 
observed to master 
the unfamiliar 
interface fairly 
easily. 
The learners were 
using their own 
mobile phones and 
were observed to be 
fluent in the 
navigation. 
The software 
embedded in 
the device is 
easy to learn. 
The learners are 
seen to be able to 
navigate the 
software embedded 
in the device. 
 
The learners could, 
after an initial 
learning curve, 
navigate the 
software embedded 
in the device. 
The learners were 
using their own 
mobile phones and 
were observed to be 
fluent in the 
navigation. 
M
o
b
il
e 
N
et
w
o
rk
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Network is 
available 
 
There is 
network 
coverage. 
Network coverage 
is seen to be 
available. 
The network was 
available. 
The learners used 
their own 
technologies and as 
such all the 
networks that are 
available impacted 
on the interaction. 
All were available. 
The interaction 
does not need 
network 
coverage. 
The need for 
network coverage 
would be observed. 
The interaction was 
dependant on the 
network as SMS 
and voice 
interactions were 
used. 
The interaction used 
the internet to 
connect to the 
service and the 
network was needed 
to facilitate the 
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Mobile User 
Experience 
Factor 
Impact Evidence Sought Voice Interaction  IM Practical  
From Table 5-2 From Exploration of Practice 
interaction. 
Network is 
reliable. 
Network coverage 
is seen to be 
reliable. 
The network 
supported the 
interaction. 
The networks 
supported the 
interactions but he 
learners stated that 
not all the networks 
were perceived to 
be reliable. 
Can perform the 
expected 
service 
dependably, 
accurately and 
consistently. 
The network is 
observed to support 
the interaction 
accurately and 
consistently. 
There was some 
delay in the delivery 
of SMS sent from 
the server. This 
might have been 
due to the platform. 
Some of the SMS‘s 
were only delivered 
to the server a few 
hours later.  
There was some 
delay in the learners 
receiving IM 
messages sent to 
them from their 
teacher. This 
resulted in queries 
as to the educator 
having received the 
message and having 
replied. 
Network 
facilitates 
interaction. 
The network is 
seen to facilitate 
the needed 
interactions. 
The network 
facilitated the 
interaction. 
The network 
facilitated the 
interaction. 
Network 
services are 
sufficient to 
support 
interaction. 
The network 
interaction is 
observed to be able 
to sufficiently 
support the 
interaction. 
The network 
interaction was able 
to support the 
interaction. 
There is very little 
data transfer that is 
associated with IM. 
The network was 
able to sufficiently 
support the 
interaction. 
M
o
b
il
e 
In
te
ra
ct
io
n
 
Mobile 
Interaction 
supported by 
usability of 
application. 
(usability of 
application). 
Service or 
product is 
simple and easy 
to use (ease of 
use). 
The service is seen 
to be navigated 
with ease. 
 
The service was 
perceived to be 
complicated and 
made use of 
navigation that was 
not native to the 
phone. Learners 
were observed to 
struggle to 
remember these 
instructions and 
The learners were 
familiar with the 
actions needed to 
log into the IM 
service, to add user 
and to navigate it. 
The new service 
was thus easy to 
add and navigate. 
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n
en
t 
Mobile User 
Experience 
Factor 
Impact Evidence Sought Voice Interaction  IM Practical  
From Table 5-2 From Exploration of Practice 
frequently referred 
to the information 
sheet. 
Important 
functionalities 
are easy to find 
(fluency of 
navigation). 
The learners are 
seen to use the 
application 
effectively and 
efficiently to 
achieve a goal 
within a short 
period of time. 
The learners 
achieved their goal 
but the initial 
learning and content 
navigation was 
troublesome. The 
technology worked 
but the learning 
interaction did not 
work within the 
boundaries of the 
technological 
capabilities. 
Learners were 
observed to 
frequently use 
additional resources 
that were made 
available. 
The learners were 
observed to 
complete their 
educational goal. 
They used the 
application to query 
definitions and 
receive instructions 
from their educator. 
The learners asked 
for help through the 
system and received 
replies. The 
educator was 
observed to send 
large amounts of 
instructions to the 
learners. When 
asked why, she 
replied that it was 
easier as the 
learners were 
already engaged 
and she used that 
engagement to 
guide their actions.  
Interactions are 
suited to 
mobility e.g. 
One hand 
information 
input on the 
move. 
The learners are 
observed to 
perform the activity 
while being 
physically mobile. 
 
 
The learners were 
observed to walk 
from one group to 
the next to share 
content while 
listening to the 
audio. 
The learners were 
observed to read a 
question and reply 
with the answer 
while not looking at 
what keystrokes 
they made but while 
discussing the 
answer with the 
group member. 
Mobile 
Application 
supports the 
interaction. 
Mobile 
application 
accesses the 
functionalities 
The mobile 
application is 
observed to access 
the functionalities 
The mobile service 
accessed the 
functionalities that 
were native to the 
The keystrokes 
needed to reply to 
messages were 
native to the phone 
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C
o
m
p
o
n
en
t 
Mobile User 
Experience 
Factor 
Impact Evidence Sought Voice Interaction  IM Practical  
From Table 5-2 From Exploration of Practice 
that are native 
to the phone. 
that are native to 
the phone. 
phone. and did not have to 
be re-learnt. 
M
o
b
il
e 
C
o
n
te
x
t 
The 
interaction is 
possible when 
the user is 
mobile. 
Information in 
small units 
which are 
accessible when 
mobile. 
The learners are 
seen to be able to 
digest and respond 
appropriately to 
content. 
The learners were 
observed to focus 
on the interaction 
and navigation. 
They remained 
static while 
initiating this 
activity. The audio 
voice enabled the 
leaner to listen to 
large volumes of 
information. This 
was not observed to 
be the case and 
learners frequently 
pause and replayed 
sections of the 
information. 
Small units of 
information were 
read and read out 
loud to their group. 
Larger amounts of 
information 
however were 
skimmed over but 
not read. 
Interaction 
allows for 
distraction. 
The learners are 
observed to return 
to task when 
interrupted. 
The learners were 
observed to listen to 
instructions from 
the educator and 
return to the task at 
hand. However 
when they were 
observed to relocate 
themselves if they 
were busy 
navigating an article 
and had to re-access 
the article by 
sending another 
SMS.  
The learners were 
observed to be 
multitasking and it 
was not always 
possible to observe 
which task they 
were involved in to 
observe 
distractions. The 
mobile phone 
integrated into the 
practical and 
facilitated not only 
curriculum agendas 
but social agendas 
as well with 
learners contacting 
their friends that 
were contacts on 
their IM client. 
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Both of these interactions made use of shared phones in a group context. The following 
conclusions, about the impact of the factors explored, were drawn from observing the students. 
When the learners used their own phones, the time they took to effectively use the technology 
and thus achieve the educational goal was much reduced. The learners were perceived to enter 
into the familiar interactions with greater self-confidence. Using the learners own technology 
relegates the imbedded software interactions moot as the learners are familiar with these 
interactions and compensate for perceived idiosyncrasies associated with particular software 
platforms.  
These interactions, however, become relevant when the learners use technology that is 
unfamiliar to them. They find it difficult to distinguish between usability issues that are the 
result of the software imbedded on the phone and usability issues that result from the service or 
application. The learners experience all usability issues at the interface of the service or 
application.  
Services or application that use navigation that is native to the handset being used, is perceived 
to be more learnable and effective use was observed within a shorter time interval.  
The role of the network coverage is only observed clearly in cases where it fails to support an 
action of the learner. The immediacy of communication either through SMS, or through IM, 
could not be taken for granted, and in both cases this was perceived as the dominant network 
inadequacy.  
The engagements of the learners were not only with the technology but also through the 
technology. As such, there were different levels of distraction that were perceived at the diverse 
engagement levels. The fluency of navigating these distractions was remarked on as the skill of 
multitasking. 
The following section documents the exploration of selected components of both interactions 
through a questionnaire. 
7.7.4 Questionnaire 3 
Both interactions were explored by means of this questionnaire. The questionnaire had to be 
slightly amended and an additional question was added to the version used for the exploration of 
the voice interaction. There was however, little specific relevant references found in the 
literature studied to voice interactions and content delivery through voice interactions as a 
service. Voice interactions are thus identified as an additional component and as such will be 
added to the ensuing framework in accordance with the results of the exploration. 
DATA GATHERING AND ANALYSIS 224 
 
 
Both questionnaires were piloted with five grade 11 learners (cf. Section 6.2.4.2) before being 
given to the respective classes to ensure that the relevant information would be captured. 
Feedback was considered and incorporated were appropriate. These questionnaires are made 
available in Appendix G & H respectively.  
Table 7-31 highlights the components explored in the questionnaires. 
Table 7-31: Components explored with Questionnaire 3 
Data 
Collection  
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Questionnaire              
Table 7-32 gives the specific components, associated Mobile User Experience factors and their 
impact on the Mobile User Experience in an Mlearning interaction that are explored in the 
questionnaires linked to the relevant question number.  
Table 7-32: 
Component Mobile User Experience Factor Impact from Literature Question  
Mobile Business 
Processes 
 
Mobile business process 
 
The cost of the interaction is 
disclosed. 
1 
 
The interaction provides 
value for money. 
Mobile Context The interaction is possible when the user 
is mobile. 
Information in small units, 
which are accessible when 
mobile. 
Mobile 
Interaction 
 
Mobile application supports the 
interaction. 
 
Provides service and content 
to user when needed. 
2 
 
 Provide services and content 
to user where needed. 
Mobile Application makes 
task easier. 
Application provides only 
useful information during 
interaction. 
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Component Mobile User Experience Factor Impact from Literature Question  
Application is reliable and 
performs service dependably, 
accurately and consistently. 
Application provides timeous 
responses. 
Mobile Interaction supported by 
usability of application (usability of 
application). 
 
Service or product is simple 
and easy to use (ease of use). 
Important functionalities are 
easy to find (fluency of 
navigation). 
Interaction needed in 
application is learnable. 
Interaction is safe and 
secure. 
Interactions are suited to 
mobility e.g. One hand 
information input on the 
move. 
Mobile 
Interaction 
Mobile Interaction supported by 
usability of application (usability of 
application). 
Clarity and nature of the 
voice interaction. 
3 
The questionnaire used for the Voice interaction was explored with three questions and the 
instance used for the Practical through IM with 2 questions, each focussing on the selected 
components indicated above and outlined below.  
 Question 1: Mobile Business Processes and Mobile Context.  
 Question 2: Mobile Interaction. 
 Question 3: Mobile Voice Interaction (only relevant for Voice Interaction instance). 
The questionnaires were distributed to all the participants (cf. Table 6-9) after the respective 
Mlearning interaction and then collected in class. 
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7.7.4.1 Findings 
Each question is analysed and the findings documented below with specific reference to the 
individual interactions. 
7.7.4.1.1 Question 1: Mobile Business Processes and Mobile Context 
The first question asked the learners to rate the importance of the relevance of the information, 
the quantity information presented, the availability, the personalisation, the aesthetic, access 
while mobile, the ability to store the information and the value for money of the accessed 
information. The items were presented as statements and the learners were asked to indicate 
their importance on a four-point scale. 
The questionnaire used to explore the voice interaction was adapted to refer to the size of a 
sound clip.  The size of the sound clip had relevance since it contributed to additional costs. 
Additionally the reference to the cost was removed, as the learners did not carry the cost of this 
interaction. 
Table 7-33: Voice interaction: Impact of factors related to provision of information 
n= 45 
Very 
Important 
Important 
Should be 
considered  
Not 
important 
at all 
 The information should be relevant for the task at 
hand. 
35 10 0 0 
The information should be given in small clips. 40 5 0 0 
The information should be available. 20 18 6 1 
The information should be personalised. 10 17 16 2 
The information should be presented to be attractive. 1 4 30 10 
I want to be able to hear the information when I move 
around. 
19 19 5 2 
I want to be able to store the information to use later. 26 17 1 1 
The information should be cheap to access. 16 27 2 0 
 
 
The table below reflects the findings of the IM interaction. 
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Table 7-34: IM interaction: Impact of factors related to provision of information 
n= 36 
Very 
Importa
nt 
Importa
nt 
Should 
be 
considered  
Not 
importan
t at all 
 The information should be relevant for the task at 
hand. 
21 15 0 0 
The information should be given in small chunks. 12 12 6 2 
The information should be available. 14 15 5 0 
The information should be personalised. 10 8 12 6 
The information should be presented to be attractive. 0 3 9 24 
I want to be able to read the information when I move 
around. 
18 14 4 0 
I want to be able to store the information to use later. 11 8 17 0 
The information should be cheap to access. 23 11 2 0 
The information or service should be worth the cost. 19 12 3 0 
The results of this section indicate a noteworthy association between the content accessed 
through text and content accessed through voice, This correlation suggests that it is the access 
that is important while the medium of delivery is less important. Based on the results the 
learners indicated that the relevance of the information is perceived as very important. In 
addition the content should be made available in small units and be available to access easily.  
The personalisation of the content is perceived as being negotiable. This could be the result of 
the fact that the information retrieval in both cases was the result of a search action and, as such, 
already personalised to an extent. The aesthetics in the presentation of the information is not 
considered critical but viewed rather as a nice to have. The access to information while mobile 
was perceived as desirable whilst the potential to own the information for later access was 
indicated as very important to the majority of learners. Value for money in addition to the cost 
of access is perceived as important. 
7.7.4.1.2 Question 2: Mobile Interaction 
This question explored the component ―Mobile Interaction‖ and the impact of related Mobile 
User Experience factors on the specific service, or application in use. Several statements were 
presented and the learners were asked to indicate their agreement to the statements. There was 
not that great a correlation of results and each interaction is discussed individually. 
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Table 7-35: Voice interaction: Impact of factors related to voice service 
n= 45 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree 
The service was easy to use. 0 5 32 8 
The functions were easy to find. 3 12 20 10 
The service was safe to use. 40 5 0 0 
The service could be used while I was walking around. 13 25 5 2 
I could get hold of information when I needed it. 0 2 24 19 
The service made the task easier than if I used books, 
pens and a paper. 
0 2 29 14 
Only useful information was provided. 21 20 2 2 
The service was stable and dependable. 0 8 31 6 
The responses were timeous (did not have to wait too 
long). 
1 15 28 2 
I don‘t mind sharing a phone with my friends. 39 2 3 1 
I got technical help when I needed it. 15 27 2 1 
My teacher should be able to provide me with 
technical help. 
13 20 8 4 
The information or service needs my teacher‘s stamp 
of approval. 
31 10 4 0 
The task was more fun. 10 12 13 9 
I would rather have used my own personal phone. 7 26 10 2 
The results of this section indicated that the voice interaction was not easy to use. This 
corresponds with the observation that learners struggled to navigate the system and that there 
was latency regarding the delivery of SMS and call back. The learners indicated that they had 
trouble navigating the system and could not retrieve the information when they needed it. As 
such, the traditional alternatives to the technological interaction were perceived as preferable. 
Although learners indicated that the information was relevant when accessed, they perceived the 
system as unstable and unreliable.  
Results, indicate that learners did not mind sharing a phone in a group, but that they would have 
rather used their own phone. Learners indicated that they would want technical assistance from 
the educator and that the educator‘s sanction of the content accessed was important. Despite the 
failure of the service to deliver the desired results, the learners were overall quite positive about 
the interaction indicating that they had fun. 
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Table 7-36: IM interaction: Impact of factors related to IM service 
n= 36 
Strongly 
Agree 
Agree Disagree 
Strongly 
Disagree 
The service was easy to use. 6 26 4 0 
The functions were easy to find. 4 18 14 0 
The service was safe to use. 20 16 0 0 
The service could be used while I was walking around. 14 20 0 2 
I could get hold of information when I needed it. 10 20 6 0 
The service made the task easier than if I used books, 
pens and a paper. 
10 18 8 0 
Only useful information was provided. 6 24 6 0 
The service was stable and dependable 12 22 11 0 
The responses were timeous (did not have to wait too 
long). 
2 14 14 6 
I don‘t mind sharing a phone with my friends. 16 16 4 0 
I got technical help when I needed it. 14 18 2 0 
My teacher should be able to provide me with 
technical help. 
20 14 2 0 
The information or service needs my teacher‘s stamp 
of approval. 
2 28 6 0 
The task was more fun. 10 20 4 0 
I would rather have used phones provided by the 
school. 
4 6 18 6 
 
From the data, it can be concluded that the IM interaction in contrast to the voice interaction, 
was perceived as easy to use. The results indicate that the learners felt that they could access the 
information when it was needed. The service was perceived as safe and the task was 
additionally perceived as easier than using pen and paper.  
The responses to requests were perceived as rather ambivalent but the information accessed was 
perceived as relevant. Technical help was received and learners indicated that they would like 
their teacher to be able to help them with technical information. Furthermore, accessed 
information needs to be verified by the educator.  
The task was perceived as enjoyable while the learners indicated that they preferred using their 
own phones. 
The next section documents the finding of Question 3, associated with only the voice 
interaction. 
DATA GATHERING AND ANALYSIS 230 
 
 
7.7.4.1.3 Question 3: Voice 
Question 3 was only included with the voice service and aimed to explore the impact of a 
synthesised voice on the Mlearning interaction.  
Question 3.1 consisted of a number of yes/no questions to investigate the perceived ‗hear-
ability‘ of the voice service. The results are given below. 
Table 7-37: Impact of synthesised voice 
Hearability of the synthesised voice 
n=46 
 Yes No 
Did you hear the voice clearly? 2 43 
Was the voice understandable? 34 11 
Did listening to the voice for a period of time make a 
difference in understanding it better? 41 4 
Would you like to use this type of system again? 38 7 
The results of this section indicate that the synthesised voice service used in this interaction was 
not perceived as clear, yet the learners indicated that they could understand the voice. The 
results further reflect that the voice became more understandable when listened to for a longer 
period of time. The learners did however indicate that they would not like to use this service 
again. 
Question 3.2 explored the perceived quality preferences of the voice service. Closed-ended 
questions were given to the learners and the responses are documented below.  
Table 7-38: Impact of the quality of synthesised voice 
Hearability of the synthesised voice 
n=46 
Would you prefer a male or female voice? Male (3) Female (18) No Preference (25) 
Would you prefer a young or an older voice? Young (8)  Adult (16) No Preference (21) 
The results of this question indicate that the majority of learners have no preference to a specific 
voice. Overall, however it can be deduced that the learners preferred an adult female voice. 
The next section documents the findings of the focus group interview. 
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7.7.5 Focus Group Interview 
The focus group interview aimed to explore some of the components identified in Table 5-2. 
The exploration is focussed on the following components given in Table 7-39. 
Table 7-39: Components explored in the Focus Group Interview. 
Data 
Collection  
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Focus Group 
Interviews 
             
Table 7-40 gives the specific component, Mobile User Experience factors and their impact on 
the Mobile User Experience in an Mlearning interaction that are explored in this focus group 
interview. These were identified in Table 6-4 on and are presented below. 
Table 7-40: Components, Mobile User Experience Factors and their Impact explored in 
the Focus Group Interview 
Component Factor Impact from literature 
Mobile Device 
 
Device capabilities support the 
interaction adequately. Performance 
issues (hardware). 
 
The display is clear, visible, and accessible 
during the interaction (e.g. the effects of 
direct sunlight on the display). 
Display is capable of rendering content for 
interaction. 
Battery life is adequate to support the 
required mobility. 
The memory capacity is sufficient. There is 
sufficient capability to extend the memory 
if needed. 
The device processing power supports the 
interaction sufficiently. 
Software is usable in use. 
 
The software embedded in the device is 
error free. 
The interaction with the software 
embedded in the device is easy to 
remember. 
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Component Factor Impact from literature 
The software embedded in the device is 
easy to learn. 
The imbedded software supports the 
interaction adequately. (Software) 
 
Functionalities adequately enable the 
interaction. 
Functionalities adequately enable the 
interaction. 
Functionalities of the device are usable for 
the interaction. 
Operating system supports installation of 
application used in the interaction. 
Functionality feedback is understood. 
Mobile Networks 
 
Network is available. 
 
Can perform the expected service 
dependably, accurately and consistently. 
There is network coverage. 
The interaction does not need network 
coverage. 
Network is reliable. 
Network facilitates interaction. 
Network services are sufficient to support 
interaction. 
Mobile Interaction 
 
Mobile application supports the 
interaction. 
 
Application provides only useful 
information during the interaction. 
Application provides appropriate functions 
for interaction. 
Application supports timeous responses. 
Application supports multiple users. 
Mobile Context 
 
The interaction is possible when 
mobile. 
 
Information in small units, which are 
accessible when mobile. 
Interaction allows for distraction. 
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Four grade 11 learners (cf. Table 6-9 Participants in Case Study) were identified and asked to 
participate in a focus group discussion held at Cornwall Hill College. The group was made up of 
two girls and two boys of diverse cultural backgrounds. Three of the learners were native 
English speakers and all of them considered themselves expert proficient mobile phone users. 
They had all taken part in the voice service supported Mlearning interactions and owned their 
own mobile phones. The Focus Group Interview schedule is available in Appendix I. The 
abbreviation FGI (Focus group interview) is used to distinguish between participants. Figure 7-
13 shows a photo of the learners participating in the focus group interview. The findings are 
related below and verbatim comments are incorporated to illustrate specific conclusions. 
 
Figure 7-13: Focus Group Participants 
7.7.5.1 Findings 
Although the interview was initiated with a set agenda in mind, the discussion did flow over the 
neat boundaries of the schedule. This was sanctioned as other avenues of inquiry, which had not 
been planned for, could now be investigated. Some of the more significant answers are relayed, 
where relevant, as these add the most value to the exploration of the impact of a specific Mobile 
User Experience factor. The answers are thus summarised and only the most representative 
comments are included to highlight the results. 
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7.7.5.1.1 Mobile Device: Device Hardware 
The feedback from the learners indicated that the phone hardware could not support the 
interaction, as everyone in the group had to listen to the audio and no matter what they did, it 
was not loud enough. The speakers that were supplied with the phones did not help much either. 
Textbox 7-32  
FGI 1 : Maybe if you are alone and it‟s quiet around you it wouldn‟t matter. Well 
it wouldn‟t matter if you alone had to listen to it, but in class. We couldn‟t 
hear. 
Researcher : Didn‟t it help to use the speakers? 
FGI 1 : No not really… 
FGI 2 :  They helped a bit, but not enough that we could all hear. 
FGI 3 : It was really frustrating, you try but there was nothing we could do... and 
it‟s like... we can‟t hear… How were we supposed to get the work done? 
The impact of the failure of the hardware to support the interaction was frustrating to the 
learners and educator. The physical limitations of the sound led to the primary task not being 
able to be completed by the class. 
7.7.5.1.2 Mobile Device: Device Software 
The feedback from the learners indicated that although the device was new to them, it was 
familiar as two of them had the same make of phone.  
Textbox 7-33  
FGI 2 : No problem... I also have a ###. It‟s not exactly the same but it‟s kinda 
similar. 
They identified a problem with the navigation of the audio using keystrokes on the phone. 
These were unfamiliar to them and they had to refer to the written instructions. The service cut 
out when they entered the wrong navigational keystroke. It took time to navigate back to the 
original article. 
Textbox 7-34  
FGI 3 : If it was just the phone it would have been easy. The service took a long 
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time to phone back. 
FG 4 : Yeah, a very long time… 
FG 2 :  Each time you made a mistake it disconnected you and you had to do it all 
again. We had to be very careful what we wanted to do … not to get 
disconnected. 
FG 3 : Eventually we didn‟t try to pause it, or anything like that, we just tried to 
listen. 
FG 2 : It didn‟t allow any mistakes… and that is how you learn 
The limited error recovery of the system made it difficult for the learners to become proficient 
with the service. They abandoned the use of the navigation of the audio articles.  
7.7.5.1.3 Network Affordances: Network is available 
The learners did not perceive an interaction with the network. The impact of latent text 
messages was attributed to the service platform. The learners were not even aware of which 
network was being used for the interaction. 
Textbox 7-35 
FGI  : I don‟t even know what simcards we used… what did we use? 
Researcher : #### [gives name of network provider] 
FG 4 :  I don‟t think that made a difference. 
The network was associated with the simcard, and was not perceived to either support or hinder 
the interaction. 
From the discussion, it was evident that the device hardware, software and network are not 
directly experienced by the learner. The extent of the impact, as perceived by the learners, 
relates to learning how to navigate a new device. 
7.7.6 Sub-phase 3.3 Summary 
The main issues that are apparent from the exploration of this embedded unit of analysis, The 
Mlearning Interaction, are: 
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 Learners get used to navigating their own mobile phones and compensate for the software 
‗idiosyncrasies.‘ 
 These navigation strategies carry over to new mobile devices and installed applications and 
remote services. 
 When services and applications make use of the native phone navigation, independent of the 
make, the learner is able to master the navigation and is able to focus on the task oriented 
goal. 
 Learners will first master the technology before interacting with the task. 
 Educators do not always have the skills to support the learners with the technology and 
make use of peer support. 
 There are two different distinct interactions, firstly the technological interaction and 
secondly the task interaction. Both need to be accommodated. 
 Learners indicate that they prefer using their own Mobile Phone. This can be ascribed to the 
familiarity of the device specific navigation and accompanying interactions.  
 Learners are willing to share phones. 
 The mobile phone integrates into classroom practice due to its small size and convenient 
availability through learner‘s ownership. 
 Learner‘s engagement is not only through the technology but also with the technology. 
7.8 SUMMARY 
The exploration in this chapter, builds on the development of theoretical framework developed 
in Phase 2. The theoretical framework additionally served to identify the embedded units of 
analysis for this study. The operationalised theoretical framework guided the exploration in 
Phase 3 by identifying: 
 Data collection methods 
 Evidence sought in the exploration and 
 The criteria for the selection of the case, the embedded units of analysis, and the 
participants. 
This chapter aimed to present a description, findings and analysis of an exploration focussed on 
the three embedded units of analysis within the case. The chapter further documents the 
selection criteria and participant for the case and each of the embedded units of analysis in this 
single case study. 
The chapter described the findings in each embedded case study as detailed below: 
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 Sub-phase 3.1:Learners as end user in an Mlearning interaction: 
o Questionnaire 1 & 2 
o Observation 
o Focus group interview 
 Sub-phase 3.2: Educators as designers of Mlearning interactions: 
o Semi-structured interview 
 Sub-phase 3.3: Mlearning interactions: 
o Questionnaire 3 
o Structured observation 
o Focus group interview 
The exploration documented in this chapter has now contextualised the component, Mobile 
User Experience factors and their impact, identified from literature in Phase 2 and illustrated in 
Figure 7-14. 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 7-14: Contextualised Mobile User Experience components, Mobile User Experience factors and their 
impact. 
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Consequently, Chapter 8 details the synthesis of the findings towards articulating the 
conceptualisation of the framework to enhance the Mobile User Experience of the Mlearning 
interaction.  
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CHAPTER 8: FRAMEWORK TO ENHANCE THE MOBILE 
USER EXPERIENCE IN AN MLEARNING INTERACTION  
8.1 INTRODUCTION 
This study sought to conceptualise a framework to enhance the Mobile User Experience in an 
Mlearning interaction, through a guided exploration of Mobile User Experience phenomenon as 
revealed in the formal educational environment of Cornwall Hill College. The conceptualisation 
is illustrated in Figure 8-1.  
 
 
Figure 8-1: The conceptualisation of the framework to enhance the Mobile User Experience in an 
Mlearning interaction 
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The remainder of the chapter synthesizes the findings of the embedded case study in order to 
articulate the conceptualisation of the framework to enhance the Mobile User Experience of the 
Mlearning interaction. 
8.2 REFLECTION ON THE MOBILE USER EXPERIENCE OF 
AN MLEARNING INTERACTION 
Three User Experience components were identified from literature and are illustrated in Figure 
8-2. These components are incorporated, directly and indirectly, in all of the relevant definitions 
and major publications. As such the use, the system and the context formed the foundation of 
the exploration into the components of a framework to enhance the Mobile User Experience of 
an Mlearning interaction. 
 
Figure 8-2: Components of User Experience 
The mobile user interacts with a mobile system, his Mobile User Experience is additionally 
influenced by the dominant role of the device, the mobile business practices that frame the 
interaction, and the network affordances that underpin the interaction as illustrated in Figure 8-
3. Furthermore, the mobile user engages in unique mobile use actions and activities with 
physical device limitations in a distinct mobile context. These relate to an additional emphasis 
on the application and the ensuing interaction. 
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The device is more often than not a commercial product with software embedded in hardware 
offerings that have predetermined device interaction and applications as a package. In addition, 
the network affordances are commercial offerings with availability, bandwidth and reliability 
being dependant on external independent business strategies. The business practices underpin 
the conditions of access and describe the offerings of network providers that would enable the 
user to gain access to the cellular network. 
The interaction of the user with the application (service or product) is by means of the user 
interface. Many of the interaction affordances would be incorporated by the device and the 
application interaction would need to compensate for inherent limitations. A user centred design 
would facilitate the development of a product that is useful, usable and effective in overcoming 
the specific device‘s limitations. 
Reflecting on the educational use of mobile devices, it can at best be considered a parasitic 
appropriation of existing development and infrastructure.  
 
 
 
 
 
Figure 8-3: Components of MEX 
 
FRAMEWORK TO ENHANCE THE MOBILE USER EXPERIENCE IN AN 
MLEARNING INTERACTION 
242 
 
 
What are the Mobile User Experience factors that influence the Mlearning interaction? 
 
What are the impacts of these identified Mobile User Experience factors within the 
Mlearning interaction? 
 
 
 
 
 
 
 
 
 
 
The nature of the Mlearning interaction, within a formal educational environment, is a task 
driven endeavour where the learner acts as mobile user framed by the mobile context and 
imbedded in an educational context as illustrated in Figure 8-4. 
The Educational goal of the interaction would be curriculum motivated and determined by the 
educator. The ensuing Mlearning interaction would form part of the learning process framed by 
the learning environment. The MHCI goal would be to enable the Mlearning interaction and 
facilitate usability towards an Mlearning experience. 
Against this background, the research question: 
 
and two investigative questions;  
 
 
 
What are the components of a framework to enhance the Mobile User Experience in an 
Mlearning interaction?  
 
Figure 8-4: Components of MEX in Mlearning interaction 
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guided an exploration within an embedded single case to develop a framework to enhance the 
Mobile User Experience in an Mlearning interaction. 
8.3 SYNTHESIS OF FINDINGS 
Chapter 7 presented the description, findings and analysis of the exploration of the three 
embedded units of analysis in the case. The exploration aimed to:  
 Identify Mobile User Experience factors in an Mlearning interaction; and  
 Identify the impact of the Mobile User Experience factors.  
The exploration was done in addition and with reference to the theoretical framework (cf.Table 
7-2). Table 8-1 documents the main findings of the exploration. Incidental anecdotes that were 
observed during the various Mlearning interactions are indicated with an asterisk (*). 
Table 8-1: Components, factors and impact of Mobile User Experience in Mlearning 
interactions from embedded case study. 
Component 
 (cf. (cf.  
Table 7.1) 
Factor 
(cf.  Table 7.2) 
Impact 
Working Theoretic Framework 
(cf.  Table 7.2) 
Impact 
Embedded Case Study (cf. Chapter 7) 
Mobile 
Users 
Mobile Users 
have unique 
characteristics.  
The user occupies multiple 
social spaces simultaneously. 
The user occupies multiple work and 
social spaces simultaneously. (cf. 
Section 7.55; 7.54 & 7.7.3) 
The user prioritises spaces. (cf. 
Section 7.5.5 ) 
The user is distracted (short 
attention span). 
Task orientated distractions occur but 
the learner re-engages with the task. 
(cf. Section  7.5.5 & 7.7.3) 
The user multitasks. The user facilitates multiple activities 
within a prioritised task. (cf. Section 
7.5.5) 
The user is available or 
considered as connected. 
The user is connected but selectively 
available. *Learners commented that 
they were hesitant to use their IM 
chat client, as their friends would see 
that they are online. They were thus 
connected but not available. (cf. 
Section  7.5.2) 
The user is contextual and the 
environment affects device use. 
The context affects use and user 
behaviour within a formal 
environment. (cf. Section 7.5.4 & 
7.5.5) 
Institutionalised guidelines shape use 
and user behaviour. (cf. Section 7.5.5 
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Component 
 (cf. (cf.  
Table 7.1) 
Factor 
(cf.  Table 7.2) 
Impact 
Working Theoretic Framework 
(cf.  Table 7.2) 
Impact 
Embedded Case Study (cf. Chapter 7) 
& 7.6.2) 
The user personalises the 
device.  
The user personalises device and 
service in use. (cf. Section 7.5.5 & 
7.7.3) 
The users have previous 
experience with the technology 
and consider the device as 
familiar. 
The user, if proficient, transfers skills 
with minimum effort to new mobile 
device. (cf. Section 7.5.2 & 7.5.5) 
Familiar versus similar. 
The users‘ skill level. Skill is considered the speed with 
which the user can type and the speed 
of navigation of functionalities. (cf. 
Section 7.5.2) 
Skill is attained with frequency of 
use. (cf. Section 7.5.2) 
Personal characteristics of user. 
The user‘s internal state, 
motivation, mood and 
expectations. 
The nature of the task depicts the 
priority given to internal state. (cf. 
Section 7.5.2; 7.5.5 & 7.5.2) 
Mobile Use User 
appropriation 
of the 
technology-in-
use is 
facilitated. 
The technology is convenient to 
use (available). 
Convenience is dependent on the 
institutionalisation of the technology. 
(cf. Section 7.5.5) * Learners were 
observed to use mobile phones in a 
surreptitious manner. Although it is 
convenient and available, it is not 
lawful. 
Learner phones are convenient for 
educator. (cf. Section 7.5.2) 
The user is in control of the 
technology. 
The educator guides the use in task 
driven interactions. (cf. Section 7.5.4) 
(cf. Section 7.5.5) 
The user considers the device 
fashionable. 
The user considers the device useful. 
Desirable features were indicated as 
more important than to be 
fashionable. (cf. Section 7.5.2) 
The user can identify with the 
technology-in-use as ―our 
stuff.‖ 
The user identifies with the mobile 
centric use of the technology. (cf. 
Section 7.6.2) 
The user identifies with the activities 
supported by the technology in use as 
―our stuff.‖ 
The user identifies with a common 
platform. (cf. Section 7.5.5) 
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Component 
 (cf. (cf.  
Table 7.1) 
Factor 
(cf.  Table 7.2) 
Impact 
Working Theoretic Framework 
(cf.  Table 7.2) 
Impact 
Embedded Case Study (cf. Chapter 7) 
Hedonic 
experience of 
use is 
facilitated. 
The user enjoys using the 
mobile device. 
The user enjoys activities facilitated 
by the mobile device. (cf. Section 
7.5.2; 7.5.5 & 7.5.2) 
The user will use the mobile 
device again. 
Marks and performance 
measurements have a greater 
influence on the use of the 
technology that enjoyment. (cf. 
Section 7.5.2; 7.5.4 & 7.5.2) 
The user does not experience 
frustration. 
User will often persist with an 
activity despite frustration to achieve 
educational goal. (cf. Section 7.5.4; 
7.6.2 & 7.7.3) 
* Task driven interactions that are not 
properly supported with technical 
assistance heighten frustration. 
Familiar services are perceived to 
lessen frustration levels.  
 * Attainment of educational goal is 
associated with an enjoyable 
interaction. (cf. Section 7.5.4) 
Mobile 
Device 
Device 
capabilities 
support the 
interaction 
adequately. 
Performance 
issues 
(Hardware). 
The display is clear and visible 
and accessible during the 
interaction (e.g. sunlight).  
In-use workarounds are in place. (cf. 
Section 7.5.4) (cf. Section 7.5.5) 
Display is capable of rendering 
content for interaction. 
Learners engage in device 
collaboration. (cf. Section 7.5.4) (cf. 
Section 7.5.5) 
Battery life is adequate to 
support the required mobility. 
Interactions that demand constant use 
causes battery drain and forced 
disengagement. (cf. Section 7.5.4) 
The memory capacity is 
sufficient. There is sufficient 
capability to extend the memory 
if needed. 
Memory is perceived as valuable 
real-estate and needs to accommodate 
both social and educational content. 
(cf. Section 7.5.4 & 7.5.5) 
The device processing power 
supports the interaction 
sufficiently. 
(cf. Section 7.5.4 ; 7.7.3 and 7.7.5) 
The device processing power 
supports the interaction sufficiently. 
The imbedded 
software 
supports the 
interaction 
adequately 
(Software). 
Functionalities adequately 
enable the interaction.  
Users experience the software as 
functionalities and the input and 
output systems as idiosyncrasies of 
the device. Workarounds are 
established to accommodate device 
interactions. (cf. Section 7.5.4; 7.7.3;  
7.5.4 and 7.7.5) 
Functionalities of the device are 
usable for the interaction. 
Operating system supports 
installation of application used 
in the interaction. 
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Component 
 (cf. (cf.  
Table 7.1) 
Factor 
(cf.  Table 7.2) 
Impact 
Working Theoretic Framework 
(cf.  Table 7.2) 
Impact 
Embedded Case Study (cf. Chapter 7) 
Functionality feedback is 
understood. 
Software is 
usable in use 
The software embedded in the 
device is error free. 
Software usability features less 
prominent in Mlearning interactions 
as use is established.  
In-use accesses skills established in 
the workarounds. 
(E.g. user learns to use the device and 
establishes actions to complete 
functionality tasks. To send a SMS, I 
first have to access all the contacts 
then I scroll down to the contact I 
want. These actions are then used 
when the technology is in-use.) (cf. 
Section 7.5.4; 7.7.3; 7.75.4 & 7.7.5) 
The interaction with the 
software embedded in the 
device is easy to remember. 
The software embedded in the 
device is easy to learn. 
The experiences and 
expectations of mobile user in 
relation to the mobile wireless 
value decide the success of the 
telecommunications industry 
offering. 
Mobile 
Business 
Practices 
 The pricing structure of the 
service provider is understood.  
Users are sponsored users. (cf. 
Section 7.5.4 & 7.5.2.1.3) 
The cost of the interaction is 
disclosed. 
(cf. Section 7.5.2 & 7.5.3) 
The interaction provides value 
for money. 
Interaction provides value for money 
and significant educational gains. (cf. 
Section 7.5.2 & 7.5.4) 
 Learners indicated that they were 
willing to spend money on Mlearning 
interactions as long as the cost is 
perceived as marginal in comparison 
to their available budget. (cf. Section 
7.5.2 & 7.5.3.2) 
Mobile 
Networks 
Network is 
available. 
There is network coverage. The network is experienced through 
perceived reliable connectivity and 
service provision (simcard). 
* Learners will make statements like 
e.g. I am on three networks, implying 
that they have three simcards. 
(cf. Section 7.7.3;  7.5.4 & 7.7.5) 
The interaction does not need 
network coverage. 
Network is 
reliable. 
Can perform the expected 
service dependably, accurately 
and consistently. 
Network facilitates interaction. 
Network services are sufficient 
to support interaction. 
Mobile 
Interaction 
Mobile 
Interaction 
supported by 
usability of 
application. 
Service or product is simple and 
easy to use (ease of use). 
(cf. Section 7.5.2; 7.4.3 & 7.7.5) 
Important functionalities are 
easy to find (fluency of 
navigation). 
(cf. Section 7.7.3 & 7.7.5) 
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Component 
 (cf. (cf.  
Table 7.1) 
Factor 
(cf.  Table 7.2) 
Impact 
Working Theoretic Framework 
(cf.  Table 7.2) 
Impact 
Embedded Case Study (cf. Chapter 7) 
Interaction needed in 
application is learnable. 
Use of native device interaction 
accommodates learnability. 
Scaffolding support for effective in-
use navigation (printed quick start 
instructions). (cf. Section 7.7.3 & 
7.7.5) 
Interaction is safe and secure. *Mobile Safety as part of 
institutionalisation of device.(Botha, 
Batchelor, & Ford, 2009; Botha & 
Ford, 2008) 
Interactions are suited to 
mobility e.g. One hand 
information input on the move. 
Interactions should not only support 
mobility but also context. (cf. Section 
7.5.5 & 7.7.3) 
The Mobile 
Application 
supports the 
interaction. 
Mobile Application accesses the 
interactions that are native to the 
phone.  
Similar interactions contribute to fast 
and effective in-use. (cf. Section 7.5.5 
& 7.7.3) 
Provides service and content to 
user when needed.  
Provides services and content to user 
to support task progression as well as 
physical locality. (cf. Section 7.5.2)  
Provide services and content to 
user where needed. 
Mobile application makes task 
easier. 
Mobile application rationale. (cf. 
Section 7.5.5) 
Application provides only 
useful information during 
interaction. 
Information determined by the 
educator. (cf. Section 7.5.5 & 7.5.2) 
 
Application provides 
appropriate functions for 
interaction. 
Perceived as able to support in-use 
task completion. (cf. Section 7.7.3) 
Application is reliable and 
performs service dependably, 
accurately and consistently. 
Application provides timeous 
responses. 
Timeous response is relative to 
support the learner experiences. 
Perceives timeous as instant. 
Network latency does not always 
support this. (cf. Section 7.5.5) 
Application supports multiple 
users. 
*Application supports multiple 
devices. 
Mobile 
Context 
The 
interaction is 
possible when 
the user is 
Information in small units 
which are accessible when 
mobile. 
*Content delivered through any 
media should be size sensitive. (cf. 
Section 7.5.5 & 7.7.4) 
Interaction allows for Interaction allows for integration in 
FRAMEWORK TO ENHANCE THE MOBILE USER EXPERIENCE IN AN 
MLEARNING INTERACTION 
248 
 
 
Component 
 (cf. (cf.  
Table 7.1) 
Factor 
(cf.  Table 7.2) 
Impact 
Working Theoretic Framework 
(cf.  Table 7.2) 
Impact 
Embedded Case Study (cf. Chapter 7) 
mobile. distraction. task driven interactions. (cf. Section 
7.7.3) 
Learners as 
Mobile 
Users 
Interaction 
expectations. 
Curriculum driven interactions. Subject to National determined 
educational outcomes and facilitated 
by educators. (cf. Section 7.6.2) 
Interaction motivation. Educational goal as outcome. 
Externally triggered interaction. (cf. 
Section 7.5.2 & 7.6.2) 
Content expectation. Relevant to task. (cf. Section 7.5.5) 
Educator sanctioned. (cf. Section 
7.5.5; 7.6.2 & 7.7.4) 
Financial pressure working on a 
limited budget. 
Learners are not the primary sponsors 
of either their technology or their 
airtime. (cf. Section 7.5.2 & 7.5.3.2) 
*Educator   Expectations of task. 
Instructional design of interaction. 
Skill level to support learners. (cf. 
Section 7.5.2 & 7.6.2) 
Institutional support received. 
Convenience of learner owned 
technology. (cf. Section 7.6.2) 
Pedagogy agnostic for appropriation 
of service to suit personal goal. (cf. 
Section 7.6.2) 
Enhances 
Interactions 
Unique 
educational 
affordances. 
The mobile learner can learn at 
different locations. 
The learning environment bleeds over 
into the social space. (cf. Section 
7.5.2 & 7.5.5) 
*Boundaries for interactions needed. 
(cf. Section 7.5.4 & 7.5.5) 
The mobile learner can 
exchange information remotely 
through personal social 
interaction. 
(cf. Section 7.5.5 & 7.7.3) 
Contextual data can be collected 
in real time. 
(cf. Section 7.7.3) Learners take 
photos of dissection. 
Can access additional services 
and devices. 
(cf. Section 7.7.5) 
Learning can be adapted to suit 
the individual learner. 
Accommodates learner-paced 
interaction. (cf. Section 7.5.2) 
Can record information/ data in 
context to access later. 
Storable information is perceived as 
desirable. (cf. Section 7.5.2) 
Personal interaction. Individual task engagement. (cf. 
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Component 
 (cf. (cf.  
Table 7.1) 
Factor 
(cf.  Table 7.2) 
Impact 
Working Theoretic Framework 
(cf.  Table 7.2) 
Impact 
Embedded Case Study (cf. Chapter 7) 
Section 7.5.5 & 7.6.2) 
Facilitates collaboration. Social collaboration, technical 
collaboration and task-collaboration 
supported. (cf. Section 7.7.4 & 7.5.2) 
Allows for creative interactions. Creativity is subject to task 
completion. (cf. Section 7.7.4) 
Removal of 
Barriers to 
Interaction 
Removes 
technological 
barrier 
The user has access to 
information. 
Access to information only valuable 
if it is relevant information to task at 
hand. (cf. Section 7.5.2 & 7.7.4) 
The technology is unobtrusive 
and does not interfere in the 
learning interaction. 
Integrates into learning interaction. 
Minimum physical disruption. (cf. 
Section 7.5.2 & 7.5.2) 
Opportunities for social disruption. 
Introduces technological 
responsibilities. (cf. Section 7.5.4 & 
7.5.5) 
Removes time 
barrier. 
Mlearning interactions allow 
learners to use small amounts of 
time for learning. 
Mobile technology allows for small 
amounts of time to be used for 
additional distraction. (cf. Section 
7.5.5) 
Mlearning interaction provides 
access all the time. (cf. Section 
7.7.4) 
Introduces time responsibilities.( cf. 
Section 7.5.2 & 7.5.4) 
Remove skills 
barrier. 
Easy to use for learners with 
little exposure to technology. 
Learners‘ social acquired skills can 
be harnessed in Mlearning interaction 
to realise educational goal. (cf. 
Section 7.5.4 & 7.6.2) 
Friends help each other with 
technical issues. (cf. Section 
7.7.4) 
Seen as desirable to be known as 
proficient. (cf. Section 7.5.4) 
Access to 
information/ 
service 
The user can access information 
or services when they are 
needed. 
Support task completion. (cf. Section 
7.6.2 & 7.7.4) 
The user can access information 
or services where they are 
needed. 
Convenient to access. Not limited to learner. (cf. Section 
7.6.2; 7.7.3 & 7.5.5) 
Information is current and up to 
date. 
Considered timeous if accessible 
when still relevant. (cf. Section 7.5.4 
& 7.7.4) 
Sharing information across Sharing information across devices. 
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Component 
 (cf. (cf.  
Table 7.1) 
Factor 
(cf.  Table 7.2) 
Impact 
Working Theoretic Framework 
(cf.  Table 7.2) 
Impact 
Embedded Case Study (cf. Chapter 7) 
platforms. Viral spread of peer reviewed content 
Introduces information responsibility 
and educational responsibility. (cf. 
Section 7.5.2) 
Task 
Orientated  
Supports 
formal and 
informal 
interactions. 
Information/service useful for 
achieving goal. 
(cf. Section 7.5.4 & 7.6.2) 
Supports different pedagogies. (cf. Section 7.5.5 & 7.6.2) 
Educational 
context 
Mobile 
interactions 
are disruptive. 
New forms of bullying. Disrupts social interactions. (cf. 
Section 7.5.4) 
Disrupts classroom.  (cf. Section 7.5.4 & 7.5.5) 
Distraction potential. (cf. Section 7.5.4 & 7.5.5) 
Access to inappropriate content.  
Management 
structures 
needed. 
Technical support. (cf. Section7.5.4; 7.6.2 & 7.7.4) 
Institutional support. (cf. Section 7.5.5 & 7.6.2) 
 
Ownership issues. (cf. Section 7.5.5) 
 
Parental buy in. On conceptual level. 
Primary sponsors of interaction. (cf. 
Section 7.5.3.2 & 7.6.2) Engagement 
to educate parents. 
 
Educational 
best practice 
models 
needed. 
Educator is confident in using 
the technology. 
(cf. Section 7.5.5 & 7.6.2) 
Educator appropriates 
technology to suit educational 
goal. 
(cf. Section 7.5.5 & 7.6.2) 
Educator has clear educational 
goal. 
(cf. Section 7.5.5 & 7.6.2) 
Educator understands the 
potential and limitations of the 
technology. 
(cf. Section 7.5.5 & 7.6.2) 
The above table provides a summary of the components, Mobile User Experience factors and 
their impacts as disclosed through the exploration documented in Phase 2 and Phase 3. 
Webb, Campbell, Schwartz and Sechrest (1966), contend that ―once a proposition has been 
confirmed by two or more independent measurement processes, the uncertainty of its 
interpretation is greatly reduced‖ (p. 35). Denzin (1989, p. 236) further states that the 
FRAMEWORK TO ENHANCE THE MOBILE USER EXPERIENCE IN AN 
MLEARNING INTERACTION 
251 
 
 
triangulation of method, investigator and data remain ―the soundest strategy of theory 
construction.‖ Within the guided exploration of the case in this study, multiple sources of data 
were collected, considered and applied (convergence triangulation) and multiple measures for 
data collection were employed (methodological triangulation). (cf. Section 6.2.4.3) 
 
Figure 8-5: Triangulation (Adapted from Flick (2009) 
 
Table 8-1 above documents the data triangulated with different sets of data and different 
methodologies and is illustrated in Figure 8-5. Flick (2009) points out that these different types 
of triangulation, as identified by Denzin (1989; 2005), are not exclusive and are used 
interchangeably as a ―strategy for more comprehensive understanding and a challenge to look 
for more and better explanations‖ (Flick, 2009, p. 451). 
8.4 PROPOSED FRAMEWORK TO ENHANCE MOBILE 
USER EXPERIENCE IN A MLEANING INTERACTION 
The proposed framework focuses on the components that would impact on the Mobile User 
Experience in an Mlearning interaction. These components are deconstructed to reflect, on the 
conceptual level the factors, and on the operationalisation level, the impact of the factors on an 
Mlearning interaction. 
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The components of the Mobile User Experience in an Mlearning interaction are listed below 
and represented in Figure 8-6: 
  Mobile user;  
  Mobile use;  
  Mobile device;  
  Mobile business practices;  
  Mobile networks;  
  Mobile interaction;  
  Mobile context;  
  Learners as mobile users;  
  Enhances interactions;  
  Removal of barriers to interaction;  
  Task orientated and  
  Educational context. 
  
Each of these components is expanded upon to incorporate the Mobile User Experience factors 
that impact on the Mobile User Experience in an Mlearning interaction.  
Figure 8-6: Components of the Mobile User Experience in an Mlearning interaction  
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Each of these components will now be discussed in order to provide a summary of the detailed 
findings of Chapter 7.Learning Interaction 
8.4.1 Mobile User 
The mobile learner as user has unique characteristics due to the mobility of the interactions that 
they engage in and the small personal communicative nature of the mobile phone. The Mobile 
User Experience factors and their impact are listed in Table 8-2 and briefly discussed. 
Table 8-2: Mobile User 
Mobile User Experience Factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Mobile learner, as user, has 
unique characteristics which need 
to be considered. 
The learner as user can occupy multiple work and social spaces 
simultaneously. 
The learner as user prioritises spaces. 
The learner as user is distractible. 
Task orientated distractions occur but the learner as user re-engages 
with the task. 
The learner as user multitasks within the task. 
The learner as user facilitates multiple activities within a prioritised 
task. 
The learner as user is available or considered as connected. 
The learner as user is connected but selectively available. (Learners 
commented that they were hesitant to use their IM chat client, as 
their friends would see that they are online. They were thus 
connected but not available). 
The learner as user acts in several contexts and the environment 
affects device use. 
The educational context shapes the use and learner as user‘s 
behaviour within a formal environment.  
Institutionalised guidelines additionally shape use and learner as 
user‘s behaviour. 
The learner as user personalises the device and service in use.  
The users have previous experience with the technology and 
consider the device as familiar. 
The user, if proficient, transfers skills with minimum effort to new 
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Mobile User Experience Factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
mobile device.  
The user‘s skill level affects his ability to navigate the functionalities 
and fluency with text input. 
Skill is considered the speed with which the learner as user can type 
and the speed of navigation of functionalities. 
Skill is attained with frequency of use. 
The personal characteristics of the user; internal state, motivation, 
mood and expectations are subject to task expectations. 
The nature of the task depicts the priority given to internal state. 
The impact of the unique characteristics of the mobile learner as user on the Mlearning 
interaction is that the learner as user occupies several social and work spaces simultaneously. 
The learner as user that engages with the educational task at hand, simultaneously engages with 
a connected social network. This engagement however is subject to the learner‘s priorities and 
the demands of the task at hand.  
Within the prioritised task, the learner as user facilitates multiple activities and interactions that 
are geared towards the completion of the task. In these instances, the learner as user temporary 
disengages from social actions.  
Although the learners, as mobile users, consider connectedness as a priority and seldom switch 
of their mobile phone, they are selectively available and will ignore prompts to engage. The 
learner as user will additionally intentionally avoid spaces that are frequented by their social 
peers when they consider themselves not available.  
The learner as user personalises his own mobile phone as well as group or shared phones. This 
personalisation is part of the activities that they engage in when they are learning to navigate a 
new device. They apply their skills to the new platform and adjust their actions to accommodate 
fluent navigation. This fluency in navigation, as well as the speed of interaction and text input, 
is perceived as being skilled. Perceived ownership and actual ownership allows the learner as 
user to hone his skills through frequent use and manipulation of the device. 
The learner as user‘s personal characteristics, such as mood and motivation, are secondary to 
the task expectation. The nature of the task and the pressure of task completion influence the 
priority given to the internal state during the Mlearning interaction. 
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8.4.2 Mobile Use 
The portability and personal nature of the technology predicts that the learner will have access 
to the technology when they need it. The Mobile User Experience factors and their impact are 
listed below in Table8-3 and briefly discussed. 
Table 8-3: Mobile Use 
Mobile User Experience Factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Learner as user‘s appropriation of 
the technology-in-use needs to be 
facilitated. 
 
Hedonic experience of use needs 
to be facilitated. 
 
The technology is available and thus convenient to use.  
Convenience is dependent on the institutionalisation of the 
technology.  
Lack of institutionalisation does not lead to non-use but rather to 
surreptitious use.  
Although it is convenient and available, the full potential of the 
device cannot be realised, as use is not lawful. 
Learner phones are convenient for educator.  
The learner as user is in control of the technology. 
The educator guides the use in task driven interactions.  
The learner as user considers the device a social statement. 
Desirable features are more indicative of learner as user‘s choice 
than social statement.  
The learner as user can identify with the technology-in-use as ―our 
stuff.‖ 
The learner as user identifies with the mobile centric use of the 
technology.  
The learner as user identifies with the activities supported by the 
technology in use as mobile centric. 
The learner as user identifies with a common socially used mobile 
platform.  
The learner as user enjoys using the mobile device. 
The learner as user enjoys activities facilitated by the mobile device 
as familiar. The learner as user experiences proficiency. 
The learner as user will use the mobile device again. 
Marks and performance measurements have a greater influence on 
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Mobile User Experience Factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
the use of the technology than enjoyment.  
The learner as user experiences less or no frustration in the use of 
familiar and similar services or devices. 
Learner as user will often persist with activity, despite frustration, to 
achieve educational goal.  
Task driven interactions that are not properly supported with 
technical assistance heighten frustration. 
 Attainment of educational goal is associated with an enjoyable 
interaction.  
The personal and portable nature of the mobile device makes the technology convenient to use 
in informal Mlearning interactions in the course of a structured day. The convenient informal 
use of the technology is, however, dependant on the degree of institutionalisation of the 
technology. Barring this, learners do not refrain from use but resort to surreptitious use, which is 
often more socially orientated than not.  
The availability of the devices is not only perceived as convenient by the learners but by 
educators as well. Learners as users are in control of the device and additionally they have the 
responsibility for the technology. The learner as user has to keep the device charged, safe and in 
good working order. The educator utilises this and directs the use of the technology towards an 
educational goal. 
The perceived importance of the device as a fashion statement is weighted very heavily against 
desirable features. A compromise is made by selecting the features that are deemed desirable 
combined with the social appeal of the device. 
The learner as user identifies with the technology-in-use as ‗our stuff.‘ The technology-in-use 
corresponds to a mobile centric use of the technology. This implies that the mobile phone is the 
learner as user‘s primary technology and main point of access. As such, the learner not only 
interacts with the specific technology but also acts through the technology. The familiarity is 
then derived from a recognition of activities that takes place through the familiar socially shared 
mobile platform.  
The enjoyment and satisfaction associated with the use of the mobile phone links to acting in a 
known familiar mobile centric paradigm. The mobile centric paradigm presupposes the personal 
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connected nature of the learner framed by the limited device features, simplified and reduced 
content that allows the learner to engage in multiple spaces and activities.  
The Mlearning interaction, as a task driven interaction, is linked to the marks and learning-gains 
of the learner. As such the learner‘s personal perceived learning gains have a greater influence 
on the User Experience than the perceived enjoyment. Users often persist with activities that are 
frustrating in order to achieve the educational goal. In the light of this observation, it behoves 
educators to provide suitable interaction support to learners. The use of familiar services and 
applications noticeably decreases the time to effective interaction and decreases frustration 
within the technological interaction. 
8.4.3 Mobile Device 
Learners as users do not perceive the mobile system as separate entities, consisting of the 
hardware and software, but experience the device as a whole. The Mobile User Experience 
factors and their impact are listed in Table 8-4 and the important points are subsequently briefly 
discussed. 
Table 8-4: Mobile Device 
Mobile User Experience Factor Impact of Mobile User Experience factor in an Mlearning 
interaction. 
Hardware: Device capabilities 
should be able to support the 
interaction adequately.  
Software: The imbedded software 
supports the interaction 
adequately.  
Device usable in-use. 
The display should be clear, visible, and accessible during the 
interaction (e.g. sunlight).  
Users adopt in-use workarounds to compensate for device 
idiosyncrasies. 
Display should be capable of rendering content for interaction. 
Learners engage in device collaboration.  
Battery life should be adequate to support the required mobility. 
Interactions that demand constant use causes battery drain and forced 
disengagement.  
The memory capacity should be sufficient with sufficient capability 
to extend the memory if needed. 
Memory is perceived as valuable real estate and needs to 
accommodate both social and educational content.  
The device processing power should be able to support the 
interaction sufficiently. 
Application or service functionalities should be adequate to enable 
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Mobile User Experience Factor Impact of Mobile User Experience factor in an Mlearning 
interaction. 
the task. 
Application or service navigation should mimic the device‘s 
interaction.  
Users experience the software as functionalities and the input and 
output systems as idiosyncrasies of the device.  
Workarounds are established to accommodate device interactions 
where needed.  
Operating system supports installation of application used in the 
interaction. 
Functionality feedback is understood. 
The software embedded in the device is error free or allows for 
work-around by user. 
Software usability features are less prominent in Mlearning 
interactions as use is established.  
In-use accesses skills established in the workarounds (e.g. user learns 
to use the device and establishes actions to complete functionality 
tasks. To send an SMS I first have to access all the contacts then I 
scroll down to the contact I want. These actions are then used when 
the technology is in-use). 
The interaction with the software embedded in the device is easy to 
remember. 
The software embedded in the device is easy to learn. 
Learners as users adapt to the navigational hardware capabilities and limitations of a particular 
device by implementing action workarounds to accommodate a particular activity. The learner 
as user judges his own skill level by how fast activities on the device can be accomplished and 
how efficient the workaround is. These adoptions to the idiosyncrasies of the technology, is 
shared between learners as users.  
When the learner as user‘s own phone is used for a learning interaction, the navigation of the 
mobile phone and its functionalities is negligible or fluent as the learner implements these 
workarounds. When class or group phones are used the learner as user will try to transfer these 
workarounds to the new device by personalising the device. Similar devices would enable a 
larger amount of workarounds to be transferred and thus allow the learner as user to become 
skilled much faster. 
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Applications or services are approached in the same way as new devices. If the service or 
application is available on the learner‘s own phone, it is only the interaction of the application 
or service that has to be ‗learnt‘ and incorporated into the repertoire of existing actions. This 
appropriation is much faster if the service or application uses the same interaction algorisms as 
the device on which the learner is skilled. When the device and application is foreign to the 
learner as user, the educator should allow sufficient time to appropriate the offering and gain the 
needed skills to support the educational task. 
8.4.4 Mobile Business Practices 
Learners as users can, in the majority of cases, be viewed as sponsored. Both contract and pre-
paid
47
 services are paid for by their parents and this allows the learner, with a perceived pool of 
airtime, to invest in activities of their choice. The Mobile User Experience factors and their 
impact are listed in Table 8-5 and key points are subsequently briefly discussed. 
Table 8-5: Mobile Business Practices 
Mobile User Experience Factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Business Practices. The pricing structure of the service provider should be understood.  
Learners as users are mostly sponsored. 
On contract, the learners will make value judgements as to the return 
on investment in the attainment of an educational goal. 
The cost of the interaction needs to be disclosed. 
The interaction should provide perceived educational value for 
money. 
When the interaction provides significant educational gains, the 
learners are more willing to channel monies towards the interaction. 
Learners invest more readily in Mlearning interactions if the cost of 
the interaction is perceived as marginal in comparison to their 
available budget.  
                                                     
47
 A prepaid mobile phone (also commonly referred to as pay-as-you-go, Pay & Go, or prepaid wireless) is a mobile 
phone for which credit is purchased in advance of services used. The purchased credit is used to pay for mobile 
phone services at the point the service is accessed or consumed. If there is no available credit then access to the 
requested service is denied by the mobile phone network. Users are able to top up their credit at any time using a 
variety of payment mechanisms. http://en.wikipedia.org/wiki/Prepaid_mobile_phone 
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Although, or rather because the learners have a ―pool of airtime‖ that they can use, the pricing 
structure and offerings of the service provider that they gain network access through is 
considered as very important. They are very knowledgeable on pricing structures and the cost of 
actions like sending SMS‘s, MMS‘s and accessing different kinds of multimedia. The learners 
as users are willing to invest rather than spend money on educational task related activities. It is 
therefore important to accommodate their limitations and expectations in addition to disclosing 
expected costs and gains. Alternative mechanisms to downloading or accessing multimedia rich 
content should be considered e.g. access through wireless access points or Bluetooth transfer of 
media.  
In Mlearning interactions, where the financial implications are perceived as significant relative 
to the available funds of the learners as user, the provision of preloaded simcards have proved 
successful. This leaves the learner free to use his or her own technology with the advantage of 
skilled use. The provision of simcards, however, does not imply that the learner will not use the 
available resources to further their social agendas in addition to their educational agenda. This is 
especially attractive as the learners‘ contacts are readily available on their devices. A local 
observed solution was to provide the learners with simcards loaded with only data-access.  
8.4.5 Mobile Networks 
The network, although performing a crucial role from a technical perspective, impacts the User 
Experience only as far as the perceived limitations. The Mobile User Experience factors and 
their impact are listed in Table 8-6 and key points are subsequently briefly discussed. 
Table 8-6: Mobile Networks 
Mobile User Experience Factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Network is available. 
Network is reliable. 
Network coverage is available. 
The network is experienced through perceived reliable connectivity 
and service provision. 
With unreliable network availability the interaction should not need 
network coverage. 
The network should be able to facilitate the interaction with the 
service dependably, accurately and consistently. 
Learners do not perceive themselves as interacting with the network to access a service, but 
rather through the network. As such latency, often common with SMS, MMS and IM is 
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attributed to the service that utilises them. This is often not the case and the delay in response to 
learner initiated prompts within the formal learning environment may lead to learners 
disengaging and subsequent task derailment. 
8.4.6 Mobile Interaction 
Within the Mobile User Experience a prominent dimension is undoubtedly the usability of the 
technology in use. The Mobile User Experience factors and their impact are listed in Table 8-7 
and key points are subsequently briefly discussed. 
Table 8-7: Mobile Interaction 
Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Mobile interaction supported by 
usability of application. 
The mobile application supports 
the interaction. 
Service or product is simple and easy to use (ease of use). 
Important functionalities are easy to find (fluency of navigation). 
Interaction needed in application is learnable. 
Use of native device interaction accommodates learnability. 
Scaffolding support for effective in-use navigation (printed quick 
start instructions). 
Interaction is safe and secure. 
Interactions are suited to mobility e.g. One hand information input 
on the move. 
Interactions should not only support mobility but also context.  
Mobile application accesses the interactions that are native to the 
phone.  
Similar interactions contribute to fast and effective in-use.  
Provides service and content to user when needed.  
Provides services and content to user to support task progression as 
well as physical locality.  
Mobile application makes task easier. 
Mobile application rationale, in that there are clear expectation of 
educational gains in use of mobile technology. 
Application provides only useful information during interaction. 
Information determined by the educator.  
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Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Application provides appropriate functions for interaction. 
Perceived as able to support in-use task completion.  
Application is reliable and performs service dependably, accurately 
and consistently. 
Application provides timeous responses. 
Timeous response is relative to support the learner experiences 
(perceives timeous as instant). 
Network latency does not always support timeous responses within a 
formal learning environment. 
Application supports multiple users.  
Application supports multiple devices. 
For the mobile user, experience includes all the actions and activities within the interaction. The 
successful and competent use of the system is thereby incorporated. The narrow focus on 
usability of the application or interface as a single objective to accommodate Mobile User 
Experience is however, doomed to failure. The usability of the mobile application or service is 
erroneously viewed in isolation where it is, in reality, entrenched in the primary usability of the 
device and subject to the usability of the network. The usability is further coloured by the 
established workarounds that the learners as users have established for the technology in-use. 
As such, the usability of any mobile application or device would be subject to considerations 
with respect to:  
 the device as system (including hardware and resident software), 
 the application or service in-use (enablement of established workarounds), 
 appropriation of application or service in-use, 
 the network if remote access is required and 
 the established workarounds of a particular user and device. 
In the quest to establish the most favourable conditions for the learner as user to interact 
productively and successfully in the task driven interactions to achieve a educational goal. 
8.4.7 Mobile Context 
Within the understanding of mobility lies the interaction potential rather than the interaction 
reality as not all of the interactions that are supported by mobile phones subscribe to the notion 
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of mobility. The Mobile User Experience factors and their impact are listed in Table 8-7 and 
key points are subsequently briefly discussed. 
Table 8-8: Mobile Context 
Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
The interaction is possible when 
the user is mobile. 
Information in small units, which are accessible when mobile. 
Content delivered through any media should be size sensitive.  
Interaction allows for distraction. 
Interaction allows for integration in task driven interactions.  
The repertoire of mobile phone interactions are framed by the potential of mobility and the 
impact of context. Referring to the mobility and context, a matrix for the characterisation of 
particular interactions is achieved. This possible characterisation classification is illustrated in 
Figure 8-6. 
 
 
 
 
 
 
 
 
Figure 8-7: Mobility and Context in MHCI 
8.4.7.1.1 Low Mobility  
Low Mobility interactions can be viewed as the static use of mobile technology. The potential 
mobility of the device or the user is not essential for these interactions and the mobile 
technology is primarily in use as a result of other factors. These factors include low cost, 
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availability, convenience and restricted connectivity. These interactions include connection to 
remote information or interactions with information on the mobile device itself.  
8.4.7.1.2 High Mobility 
High Mobility interactions are viewed as interactions in which the mobility of the technology or 
user is essential.  
8.4.7.1.3 Low Context 
In a low context scenario, users do not actively use the surrounding context and they act in 
context rather than with context. As such, the context can be viewed as incidental. This does not 
imply that the context does not influence the interaction but rather that it does not actively feed 
into the interaction to make the interaction significant. 
8.4.7.1.4 High Context 
High context interactions are viewed as interactions in which the context feeds directly into the 
interactions. This context is either the context of the user (assessment marks, browsing history, 
preferences, points that have been visited) or the context of the interaction. The latter being an 
example of ubiquitous computing. 
 Low Context Low Mobility Interactions 
These interactions are characterised by a general broadcasting of information to a selection of 
users or individuals. Users can give their full attention to the content and the device. The 
interaction allows more complex device interactions to be navigated (for example charging 
airtime through USSD). The use of SMS to forward content to learners (cf. Section 7.7.2.1) and 
to inform parents of school activities falls into this category. This interaction moreover 
incorporates the access of information or applications on the mobile device such as the use of 
voice to provide access to content in class (cf. Section 7.7.2.1). In this type of interaction, the 
mobile phone is used for reasons other than its mobility, such as convenience, cost and 
availability. These interactions focus on ability, rather than mobility. 
 Low Context High Mobility Interactions 
The portability of the device and the mobility of the users are facilitated in the interaction but 
the physical context does not feed into the interaction. Examples of these interactions are 
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characterised by activities on the move. These interactions are characterised by users that cannot 
give their full attention to the interaction and they happen against a dynamic, often noisy 
backdrop. Content delivered is to the point and often in the form of short snippets of 
information. 
 High Context Low Mobility Interactions 
In these interactions, the user has a virtual context or history. Some examples would include the 
stationary access to context in a lecture room or class linked to the specific learner‘s context 
within the learning experience. These interactions are characterised by user attention and often 
structured physical environments. The feedback needs to be instant as the user is waiting for a 
system reply. This type of interaction often forms part of a more formal environment and access 
is gained through a dedicated network specifically aimed at supporting the interaction. Many of 
these interventions are top down organisation initiated and users are supplied with identical 
devices.  
 High Context High Mobility Interactions 
In these interactions the context, both physically and virtually, feeds into the interaction that is 
on the move. Pervasive learning environments (Schwabe & Goth, 2005a; Schwabe & Goth, 
2005b; Syvanen, Beale, Sharples, Ahonen, & Lonsdale, 2005); embedded learning in natural 
environments, GPS based games and collecting data in field studies with GPS based coordinates 
(Nova, Girardin, & Dillenbourg, 2005) are some of the examples. These interactions are 
typically restricted to higher end devices and demand some technical skill from the user due to 
design limitations.  
The categories described above differ subtly in interaction features but are, fundamentally, 
underpinned by many of the same consideration. 
8.4.8 Learners as Mobile Users 
The learner as mobile user, engages with the technology in a distinctive educational 
environment. This environment is framed by institutional and educator expectations that are 
subject to National policies and curriculum driven goals. The Mobile User Experience factors 
and their impact are listed in Table 8-9 and key points are subsequently briefly discussed. 
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Table 8-9: Learners as Mobile Users 
Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Interaction expectations. 
Educator.  
Interactions are primarily curriculum driven. 
Subject to National determined educational outcomes and facilitated 
by educators.  
Interaction motivation is linked to task outcomes and perceived 
educational gains. 
Educational goal and gains as outcome. 
Externally triggered interaction. 
Content expectation (relevant, educator sanctioned and trustworthy). 
Interaction relevant to task completion and achievement of 
educational goal and learning gains. 
Educator initiated and sustained interaction. 
Financial pressure working on a limited budget (educator and 
learner). 
Learners are not the primary sponsors of either their technology or 
their airtime.  
Expectations of task to enable educational goal and learning gains. 
Instructional design of interaction is predominantly the responsibility 
of the educator. 
Skill level of educator. Learners‘ have an expectations to be assisted 
by the educator. 
Institutional support for educator and learners. 
Convenience of learner owned technology relevant to both the 
learner and the educator. 
Pedagogy agnostic services and applications for appropriation of 
service to suit educator‘s personal teaching style. 
An additional factor identified, in addition to the learner as mobile user, is the educator as 
mobile interaction designer. The discourse between the mobile user as learner and the educator 
as mobile interaction initiator and designer is a reflection of teaching, to enable learning.  
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8.4.9 Enhances Interactions 
The educational affordances offered by the technology enhance the Mlearning interaction. The 
Mobile User Experience factors and their impact are listed in Table 8-9 and key points are 
subsequently briefly discussed. 
Table 8-10: Enhance Interactions 
Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Unique educational affordances. The mobile learner can learn in different locations. 
The learning environment bleeds over into the social space.  
Boundaries for interactions needed. 
The mobile learner can exchange information remotely through 
personal social interaction. 
Contextual data can be collected in real time. 
The learner can access additional services. 
Learning can be adapted to suit the individual learner. 
Accommodates learner-paced interaction.  
Content can be accessed later for revision. 
Storable information is perceived as desirable.  
Personal interaction allows individual task engagement.  
Facilitates collaboration. 
Social collaboration, technical collaboration and task-collaboration 
supported.  
Allows for creative interactions. 
Creativity is subject to task completion.  
The Mobile User Experience of the learner as mobile user is augmented by the enhanced 
Mlearning interaction. The specific affordances that are offered by the device are subject to the 
understanding of the educator and the appropriation of the affordances to facilitate learning 
gains in the attainment of a task driven goal. The same affordances that make the mobile phone 
an attractive educational tool, also makes it a convenient socialisation tool. The social 
communication facet is exasperated when learners use their own personal technology in an 
Mlearning interaction.  
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As such, the learning environment bleeds over into the social space and inversely the social 
world intrudes on the learning environment. This blurring of boundaries is not limited to the 
learner but extends to the educator as well. The educator acutely experiences the connectedness 
of the learner and the extended learning time as learners use the communication channels native 
to the technology to interact with the educator. This often intrudes on the educator‘s private 
time as the learners contact them at any time and in any place. The educator is well advised to 
set up designated times when they are available and when they are not. The skill of the learners, 
to be connected and yet to be not available, could model such boundaries. Suggestions for 
boundaries would include:  
 agreed communication channels (e.g. only SMS or IM), 
 ‗office hours‘ when the educator and learner are considered online and 
 agreed protocols on data pushing (e.g. not more than 1 SMS per day before 9pm). 
Although the mobile phone facilitates individual task interaction, this is often not the case with 
task collaboration (learners contribute input to a single phone) and technology collaboration 
(learners use different features across many phones) to achieve a specific task.  
The ability to be creative and express individuality is less prominent in the task driven 
interaction and is perceived to be subject to the completion of the task at hand. Creativity, if 
desirable in an interaction, should not be assumed but rather planned.  
8.4.10 Removal of Barriers to Interaction 
The perceived removal of barriers is not necessarily consciously noted. The failure to note the 
removal of barriers could be attributed to barriers recognised only as they are revealed as 
obstacles to task completion. The Mobile User Experience factors and their impact are listed in 
Table 8-11 and key points are subsequently briefly discussed. 
Table 8-11: Removal of Barriers to Interaction 
Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Removes technology barrier. 
Removes time barrier. 
Removes skills barrier. 
Access to information/service. 
The user has access to information. 
Access to information only valuable if it is relevant to the task at 
hand.  
The technology is unobtrusive and does not interfere in the learning 
interaction. 
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Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Integrates into learning interaction with minimum physical 
disruption.  
Opportunities for social disruption. 
Mlearning interactions allow learners to use small amounts of time 
for learning. 
Mobile technology allows for small amounts of time to be used for 
additional distraction.  
Mlearning interaction provides access to relevant content and 
services all the time.  
Easy to use for learners who have had limited technological 
exposure. 
Learner‘s social acquired skills can be harnessed in an Mlearning 
interaction to attain an educational goal. 
Friends help each other with technical issues. 
Seen as desirable to be known as proficient.  
The user can access information or services when they are needed. 
Supports task completion.  
The user can access information or services where they are needed. 
Convenient to access not limited to learner. 
Information is current and up to date. 
Considered timeous if accessible when still relevant.  
Sharing information across platforms and devices. Viral spread of 
peer reviewed content. 
Introduces information and educational responsibility. 
Introduces technological responsibilities.  
 
Introduces time responsibilities. 
Mobile Safety as part of institutionalisation of device. 
The removal of barriers not only creates new opportunities within the Mlearning interaction for 
the attainment of learning gains but it also presents the learners, educators and educational 
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institution with new responsibilities. The full extent of these new responsibilities, however, falls 
outside the scope of this study. 
8.4.11 Task Oriented 
The task-orientated nature of the interaction in formal educational contexts has been highlighted 
as underlying many of the other Mobile User Experience factors. Table 8-12 presents the impact 
of Mobile User Experience factors in the Mlearning interaction as being task–orientated in 
nature. 
Table 8-12: Task Oriented 
Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Formal and informal tasks form 
part of Mlearning interaction. 
Formal Interactions subject to 
educational goals. 
Educator as instructional 
designer. 
Formal task driven interactions form part of the educational goal. 
Informal interactions support tasks in and out of the Mlearning 
context. 
Information/service useful for achieving goal. 
Supports different pedagogies with common goal. 
Goals are curriculum driven. 
Interaction initiated, sustained and evaluated by educator. 
Educator is instructional designer and plans the interaction path. 
Educator is also the MHCI interaction designer. 
Educator is the primary planner of Mobile User Experience in an 
Mlearning interaction. 
The educator is the primary facilitator, initiator, sustainer and evaluator of Mlearning 
interactions in a formal educational environment. The motivation for the design and initiating of 
the interaction would be the attainment of an educational goal. The Mobile User Experience of 
the Mlearning interaction is perceived as the level of enjoyment and engagement of the learner 
while busy with the task.  
8.4.12 Educational context 
The Mlearning interaction is enabled by the institutionalisation of the technology. The case has 
demonstrated that mobile phones, as learning tools, have the potential to support educational 
endeavours in a formal school environment.  
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Table 8-13: Educational context 
Mobile User Experience factor Impact of Mobile User Experience factor in an Mlearning 
interaction 
Mobile interactions are 
disruptive. 
Management structures needed. 
Educational best practice models 
needed. 
New forms of bullying. 
Disrupts social interactions.  
Disrupts classroom.  
Distraction potential. 
Access to inappropriate content. 
Technical support should be provided. 
Institutional support should be provided. 
Ownership issues need to be anticipated and planned for. 
Parental buy in on conceptual level. 
Parents are the primary sponsors of interaction that utilise the 
learners own phone. This is further exasperated if they use their own 
airtime for learning interactions. 
Engagement to educate parents. 
Educator training to enable confidence in using the technology. 
Educator will appropriate technology to suit educational goal 
(appropriate technology is thus viewed as technology that allows for 
the educator to use it as they want to). 
Educator has clear educational goal. 
Educator needs to understand the potential and limitations of the 
technology. 
The main impediment to integration seems to be educators themselves and to a lesser extent, the 
educational system. Educators, in recognising the potential of the technology, are reluctant to 
utilise it in the classroom pointing to: 
 the disruptive nature of the technology, 
 the safety of the learner and 
 the integration into the curriculum. 
The Mobile User Experience of the learner as mobile user within the educational context is thus 
subject to the institutional structures that would guide it. It is also subject to the educator‘s 
ability to design and appropriate various available platforms, services and applications to 
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achieve an educational goal in such a way that the learner, as user, has a positive learning 
experience. 
8.5 SUMMARY 
This chapter has built on the guided exploration of the embedded single case to reflect on the 
Mlearning experience in an Mlearning interaction. It also documents the development of a case 
conclusion. The main research question: 
 
was answered through an iterative literature review and the synthesis of the findings of the 
guided exploration of the embedded case study to present the conceptualisation of the 
framework to enhance the Mobile User Experience of the Mlearning interaction. 
The final chapter presents a summary, a reflection and also some practical considerations for the 
implementation of the above framework which concludes the study.  
 
  
  
What are the components of a framework to enhance the Mobile User Experience in an 
Mlearning interaction? 
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CHAPTER 9: CONCLUSION 
9.1 INTRODUCTION 
In this final chapter, the research results are briefly summarised with reference to the research 
questions. The framework that was developed (cf. Chapter 8) is briefly overviewed in Section 
9.2 and the success of the research in answering the research question is reviewed. Section 9.3 
reviews the contributions made by this study and the limitations and restrictions are overviewed 
in Section 9.4. Section 9.5 presents a reflection that leads to suggestions for further research 
followed by concluding remarks. 
9.2 OVERVIEW OF THE STUDY 
This thesis documents the exploration of the research problem articulated in Chapter 1 (cf. 
Section 1.3). The research was contextualised in the field of Human-Computer Interaction‘s 
considerations of Mobile Human-Computer Interaction and its specific focus on User 
Experience and reflected on the educational perspective as revealed in the literature on 
Mlearning. In order to conceptualise the framework to enhance the User Experience of the 
mobile learner within this context, the research question that guided and framed this enquiry 
was: 
 
The following investigative questions were formulated to support the investigation:  
 
What are the Mobile User Experience factors that influence the Mlearning interaction? 
 
What are the impacts of these identified Mobile User Experience factors within the 
Mlearning interaction? 
 
 
What are the components of a framework to enhance the Mobile User Experience in an 
Mlearning interaction? 
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The exploration followed an inductive reasoning approach and consisted of four phases in an 
embedded single case study. The process is briefly summarised in Table 9-1. 
Table 9-1: Summary of Research Process 
 
    
Chapter 2, 3 & 4 Chapter 5 Chapter 7 Chapter 8 
Phase 1 consisted of a 
literature review that, 
due to severely restricted 
literature on Mobile User 
Experiences in general 
and Mlearning User 
Experience in specific, 
was undertaken across a 
broader spectrum of 
relevant literature. The 
literature study included 
the domain of Human-
Computer Interaction 
with a specific focus on 
Mobile Human-
Computer Interactions 
and User Experience and 
Educational Research 
with a specific focus on 
Mlearning.  
The Mobile User 
Experience in an 
Mlearning interaction 
consists of a set of 
complex and vast 
interactions. As such, the 
objective of this phase 
was to develop 
preliminary concepts to 
identify what was to be 
studied, to select the 
case, to develop an 
initial theory of the 
phenomenon, and to 
identify and develop 
relevant data collection 
tools. An initial working 
conceptual framework 
was constructed.  
Phase 3 integrated the 
investigation of each of 
the three embedded 
subunits of the research. 
These were selected and 
identified from criteria 
derived from the 
theoretical framework 
conceptualised in Phase 
2.  
Building on the 
exploration begun in 
Phase 3, Phase 4 
reflected on the 
Mlearning experience in 
an Mlearning interaction. 
This phase further 
detailed the development 
of a case conclusion and 
presented the 
conceptualisation of the 
framework to enhance 
the Mobile User 
Experience in an 
Mlearning interaction.  
Output 
The exploration in Phase 
1 provided insights, 
which enabled the 
identification of the 
component categories, 
the Mobile User 
Experience factors and 
their impact in an 
Mlearning interaction. 
From the theoretical 
framework, the 
embedded units of 
analysis as sub-units of 
the case were identified 
to be explored during 
Phase 3.  
The subunits were : 
The learner as end user 
in an Mlearning 
interaction. 
The educator as designer 
of the Mlearning 
interaction.  
The Mlearning 
Each of the sub-units of 
analysis would inform 
on an aspect of the case 
and, as a whole 
contributed to 
conceptualising the 
framework. 
Further research has 
been identified. 
 
Phase 1 Phase 2 Phase 3 Phase 4 
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Chapter 2, 3 & 4 Chapter 5 Chapter 7 Chapter 8 
interaction. 
Furthermore, criteria 
relevant to the case, sub-
units and participants 
were derived and data 
collection opportunities 
and tools were drafted. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Phase 1 Phase 2 Phase 3 Phase 4 
Figure 9-1: Conceptualisation of the framework to enhance the Mobile User Experience in an Mlearning 
interaction 
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9.3 CONTRIBUTION 
This research study contributes to the existing body of knowledge on two levels, the theoretical 
and the practical. 
9.3.1 Theoretical Contribution 
Despite the near ubiquitous spread of mobile phones, virtually no research was found on the 
Mobile User Experience of an Mlearning interaction and sparse literature on MHCI that did not 
document solution-based implementations. Literature and research on the Mobile User 
Experience, as a specific focus of UX, were significantly few and far between. The primary 
value of this research then lies in the contribution it makes to the existing body of knowledge in 
the Mobile Human-Computer Interaction, Mlearning and Mobile User Experience realms, and 
their consequent integration into a framework. 
9.3.1.1 Framework for enhancing the Mobile User Experience in an Mlearning interaction 
In due consideration, the main contribution of this study is then the framework for enhancing 
the Mobile User Experience in an Mlearning interaction.  
This framework presents the components and the relationship of the components to each other, 
as the learner as mobile user interacts through the system that consists of the device, the 
network affordances and the business practices. The interaction of the user with the application 
or service is a task driven endeavour to the achievement of an educational goal. The User 
Experiences the use of the system and application through the interface. The interaction, 
contextualised in a mobile and educational context, is directed by the task and facilitated by the 
technology. The components are further broken down to present the Mobile User Experience 
factors and their impact in the Mlearning interaction. 
9.3.1.2 Mobile Human-Computer Interaction conceptualisation 
In order to facilitate the abstraction of the framework, a conceptual understanding of the 
elements of the Mobile Human-Computer Interaction had to be developed. This was structured 
and presented in Chapter 3 (cf. Section 3.3.2) and details a comprehensive view of the Mobile 
Human-Computer Interaction as focus of the domain of Human-Computer Interaction. Figure 3-
3 illustrates the attributes of Mobile Human-Computer Interaction as derived in this study and 
Table 3-2 considers the individual elements and their components. 
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9.3.1.3 Mobile User Experience 
The framework is additionally underpinned by an understanding developed around the nature of 
the Mobile User Experience as specific focus of User Experience in general. The literature on 
UX in general and Mobile User Experience specifically, favours usability studies and is not 
suitable to a holistic view of the phenomenon. An understanding of Mobile User Experience as 
a focus was developed and presented in Phase 1 (cf. Chapter 2) of the study.  
In addition, this study answers the call by Hassenzahl & Tractinsky (2006), that ―the absence of 
empirical research –whether qualitative or quantitative– impedes theoretical advancement and 
restricts our understanding of UX as concept and its further development‖ (p. 92). 
Very few studies cover the goal-orientated use of mobile technology that underpins the vast 
majority of interactions in the developing world. Looking at the developing world from a digital 
difference paradigm (Botha & Gregory, 2010; Botha, Traxler, Marques, Islas Sedona, & 
Sutinen, 2008b) the Mobile User Experience underpins all mobile interactions and will become 
more important as the reach of mobile services and applications proliferate. 
9.3.1.4 Mlearning 
The literature on Mlearning presupposes the use of institutionally sponsored and financed 
airtime for individual mobile phones used by learners supported by specifically designed 
applications and services. The cases referred to in this study entail diverse instances of 
appropriation of the technology to serve educational goals. In addition, the opportunistic use of 
various available services and applications were explored. These scenarios present additional 
views on possibly more sustainable ICT use in context. 
This research therefore, in addition to the framework to enhance the Mobile User Experience in 
an Mlearning interaction, documents insights which will expand the literature on MHCI, Mobile 
User Experience and Mlearning UX.  
9.3.2 Practical Contribution 
On a practical level, this research provides a framework that can be used to explain, understand, 
interpret and enhance the Mobile User Experience of the mobile learner as end user in an 
Mlearning learning interaction. The framework presents three levels of engagement with the 
Mobile User Experience namely the conceptual level, the operationalisation level and the 
impact level. This allows practitioners and designers to modify, extend or contextualise their 
findings for either other domains or implementation instances. Although the focus of the study 
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was task-oriented interaction, many of the elements would transfer to entertainment or leisure 
interactions. 
While working with mobile technology in schools, it soon became evident that 
institutionalisation of the technology would be a key consideration to its successful integration. 
These findings and understandings, regarding the integration of mobile technology into the lives 
of young people and the schools they attend, emerged and matured over the course of the 
research. Educators seem to recognise the potential, but were often hesitant to utilise the 
technology in the classroom. Some of the concerns that were raised and addressed in the course 
of the research were: 
 the disruptive nature of the technology, 
 the safety of the learner and 
 the integration into the curriculum.  
New technology not only brings new possibilities but also new responsibilities (Kaptelinin & 
Nardi, 2006). As such, the use of mobile learning as a teaching strategy asks that we consider 
our responsibilities, the paramount of these being the safety of the learners in diverse online 
communities. We introduced a mobile safety set called ―2 Kewl 2 B a Fool‖. This initiative 
consisted of a poster that could go up in the class, one brochure for parents and one for students 
and distributed business cards with a summary of the basics. The brochure to the parents 
contained useful information and the idea behind it was to give parents enough information to 
initiate a conversation with their child about their mobile phone use. 
 Initial work was started to tentatively put forward an Acceptable Use Policy and the concept of 
Mobiquette was developed. Reflecting on the research, the recommendation is that if a school 
wishes to incorporate mobile phones into the teaching, learning and administration processes, a 
detailed Acceptable Use Policy regarding mobile phones is set up and implemented. It is 
essential that a document of this nature accommodate the interests and expectations of all the 
role-players. These include the school management, parents, educators, the IT department and 
the learners themselves (Botha, et al., 2009; Botha & Ford, 2008). This work was instrumental 
in guiding the present development of e-safety guidelines by the National Department of Basic 
Education in South Africa. 
Emersion into the mobile learning space was over an extended period of time and an online 
group was started to facilitate emerging researchers in the field. This group is currently awaiting 
accreditation by the International Association of Mobile Learning and has grown to 
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accommodate more than 200 researchers and emerging researchers under the patronship of John 
Traxler. 
9.4 POSSIBLE PRACTICAL IMPLEMENTATION 
CONSIDERATIONS OF THE FRAMEWORK 
Users are individuals. As unique entities, all experiences are personal and exclusive. As such, a 
User Experience cannot be controlled. In addition, when using mobile technologies, neither the 
context nor the mobility of the user can be predicted. The User Experience can, however, be 
planned for. This becomes even more significant when the user is engaged in a task to achieve 
alternative goals and acts through the technology to realise these goals.  
The Framework to enhance the Mobile User Experience of an Mlearning interaction cannot be 
construed as a predictive framework that would necessarily guarantee a positive User 
Experience, but rather a descriptive framework that outlines the issues and factors that should be 
considered when planning for a User Experience in an educational setting. 
The following possible practical implementation consideration for the application in another 
domain (health) is outlined as an example of how the framework is intended to facilitate a 
domain implementation as outlined below and illustrated in Figure 9-2. 
 
 
 
Figure 9-2: Framework application in health to support homecare givers 
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 The framework accommodates the task driven interaction to facilitate the achievement of a 
domain specific goal.  
 The domain requires certain functionalities from the technology that are of significance to 
the interaction. In the case of the healthcare worker it would be, for example, immediacy of 
the interaction and the security of the patient information. The healthcare worker, as mobile 
user, interacts with the system within a mobile and health context.  
 The mobile interaction actions are task driven. The healthcare worker‘s User Experience is 
determined by the achievement of the goal through the interaction.  
 The health care worker, as mobile user, not only acts with the technology in a Mobile 
Human-Computer Interaction, but through the technology achieves a health domain specific 
goal.  
 The framework supplies some of the more significant MHCI components, factors and, on an 
operationalisation level, the impact, which can be used to plan for an enhanced interaction.  
 Domain specific components, their factors and impact would have to be deduced from 
literature and verified in practice. 
The implementation and considerations can be generalised in many other domains of 
application as outlined above in the healthcare example and illustrated in Figure 9-2. The 
framework facilitates the needs, requirements, affordances and attributes of the interaction 
within the domain. It does not assume to outline or address the concerns in the domain further 
than the interaction. 
9.5 REFLECTION 
9.5.1 Scientific Reflection 
The interdisciplinary nature of Mobile User Experience and MHCI has the potential to silo 
results and research to domain specific investigations and theory development. The dynamic 
and volatile nature of the practice driven by rapid developments in the commercial product 
market has far-reaching effects for research, demanding a rapid and relevant research base to 
reflect on. In order for this to become a reality, researchers will have to progress from writing 
about mobile usage as if they have just discover a new continent with unchartered landscapes. 
The challenge for researchers working in the mobile space would be to prompt discourse across 
domain distinctions in order to facilitate reflection beyond producing solutions. Thus, although 
this research has an educational application domain, the Mobile User Experience components, 
factors, their impact, and the MCHI perspectives are not domain bound concerns. Forums, 
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which celebrate rather than isolate the commonalities of Mobile User Experience, would be 
critical in developing and maturing much-needed fundamentals in this emerging domain. 
Consideration was given to assigning the framework an own identity through a specific name 
that would be descriptive of its function. I, as the researcher, decided against this, as every 
instance of application would be significantly different from the previous and relevant 
components for each domain interaction would be used. As such, the framework represents 
possibilities for enhancement and the generic descriptive name of ―A framework to enhance the 
Mobile User Experience in an Mlearning interaction‖ is considered appropriate. 
9.5.2 Methodological Reflection 
The methodological challenge was to transverse the many domains reflected in this study, each 
containing their own underlying ontological assumptions and domain specific methodologies. 
As such, the individual background and philosophical assumptions of readers would naturally 
lend a certain bias to their interpretation of this study‘s methodology. Considering the scope, 
institutional demands and opportunities that were presented, a certain pragmatic approach was 
followed to apply the most appropriate method for addressing the research problem while using 
the opportunities that presented themselves.  
Yin‘s (2003b) embedded case study methodology offered a multifaceted view of a phenomenon 
focussed in a single instance or case. Within the opportunities presented on the one hand and the 
institutional limitations on the other hand, I suggest that the most appropriate method was 
applied. 
9.5.3 Substantive Reflection 
To fully explore the phenomenon of the Mobile User Experience in an Mlearning interaction, 
the research necessitated a large scope. This implied immersion in a number of fields while 
staying true to a set agenda. The very nature of the technology, as personal and portable, added 
additional levels of complexity and resulted in the study having to navigate multiple variables in 
real life settings. These variables are set to change as the technology and service offerings 
mature and institutional integration morphs to mirror societal trends. As such, it is expected that 
the critical factors and impacts will most likely keep pace with these changes. The components 
that were identified should however remain valid for at least the near future. 
Much personal discretion was used in identifying the components, factors and impacts. 
Although this is in line with the qualitative research paradigm, it is acknowledged that within 
other contexts and application areas other priorities would frame the Mobile User Experience.  
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9.5.4 Personal Reflection 
This research has, in many ways, been a journey through uncharted landscapes and it has 
matured alongside the evolutionary and often revolutionary road of commercially driven mobile 
cellular technology development. At the inception of the research, the norm was low-end 
phones and ownership was a rarity. The challenge has been to proverbially ‗stay seated as the 
horse bolted.‘ This prolonged engagement has, however, been valuable in that it afforded the 
possibility to observe trends and experience the vast uptake and proliferation of the devices to 
every niche of society. 
My initial research objectives were very ambitious, and resulted in such a vast amount of data, 
that the study completely derailed and I was forced to focus and limit my exploration. This was 
a harrowing experience for someone who is naturally curious and over-enthusiastic. Although I 
gained a lot of insight in the process, I would take the containment of scope and focus much 
more serious if I had to start over again. 
As many other researchers before me, I learnt through trial and error and by refocusing 
repeatedly. I was continuously challenged by new rapid advancements and developments that I 
endeavoured to stay abreast of.  
To accommodate the diverse domains that the study transverse, I grounded my reasoning and 
thinking in the Activity Theory. Although I have not incorporated the activity theory in this 
thesis, it has shaped much of my thoughts around the use and adoption of mobile technology in 
society.  
9.6 LIMITATIONS OF THE STUDY 
Patton (2004) stresses the importance of being open and clear about a study‘s limitations in 
order to address and anticipate criticisms. Cooper and Schindler (2006) affirm this by urging 
researchers to report, with complete frankness, research flaws and to estimate their effect. As 
very little research is perfect, the onus is on the researcher to acknowledge the imperfections as 
well as their possible effects. The limitations for this study are briefly outlined. 
The purposeful selection of participants brings forth many limitations as far as the 
generalisation of the results of the study is concerned. Thus, the selected participants and their 
experiences of Mlearning interactions in ways that are both beneficial and relevant to the 
educational institution can be seen as a pilot context.  
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The mobile human-computer interactions considered in this study were limited to goal-oriented 
interactions as opposed to general browsing or recreational interactions (Hassenzahl, 2005; 
Oinas-Kukkonen, 1999; Oinas-Kukkonen, 2000; Oinas-Kukkonen & Kurkela, 2003). 
In accordance with the limitations already acknowledged above, the area of study is further 
delineated to confine itself to the 
 Mobile User Experience of  
 a goal-orientated  
 Mobile Human-Computer Interaction 
 with mobile phone affordances that were available and deemed appropriate 
 in a selected educational context. 
The framework that was developed in this study therefore represents a single perspective in 
context, while some of the limitations can be seen as possible avenues for future research under 
the same theme. 
9.7 POSSIBLE FUTURE RESEARCH 
Building on the discussion in Section 9.5, the following areas can be investigated under the 
same broad themes: 
 The study was limited to the Mobile User Experience in a specific educational contest, this 
leaves the study of Mobile User Experience in a multitude of educational and business 
contexts unexplored. 
 The study was limited to the Mobile User Experience of goal-orientated interactions. The 
entertainment or browsing interactions in and out of educational context is underexplored. 
 The study presupposes and purposefully samples to exclude issues of adoption and 
institutionalisation in the educational context. Mobile phone adoption and 
institutionalisation are poised to become more prevalent in time to come and yet next to no 
research could be found with this specific focus. 
 Mobile User Experience evaluation and testing methodologies are wide open to research 
and development, both as a craft and as an academic focus. 
  Research related to the mobile platform is poised to become a major concern.  
 Instructional design limited to expert opinions and anecdotal findings related to other fields 
of study. 
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 The development of useful and valuable mobile applications and services that allow the 
educator to appropriate the technology in ways that are meaningful to a variety of tasks and 
pedagogies present a research challenge. 
 Platform agnostic mobile development of applications and services remain a future 
challenge for developers. 
 The understanding of mobile skills and how these relate to alternative platforms are poised 
to become more important, as netbooks and laptop prices drop, bringing them into the grasp 
of current mobile centric users. 
 The rise of multidisciplinary developments call for innovative ways to manage and integrate 
a multitude of diverse skills and paradigms.  
Research opportunities are expected to keep pace with the rapid technological development, 
spread and adoption. Already the so-called digital divide is replaced with a digital difference as 
the world becomes connected through mobile cellular technology. The rise of a second digital 
divide with a focus on the skills chasm is a new reality in the wake of the mobile revolution.  
 
 
9.8 CONCLUDING REMARKS 
The focus of this thesis was the development of a framework to enhance the Mobile User 
Experience in an Mlearning interaction. This research was contextualised by the goal-oriented 
use of mobile cellular technologies in a formal educational environment. This qualitative study 
has been characterised by research in a natural setting with the researcher as key instrument, 
interpreting facts, developing perceptions and reaching conclusions. The research has accessed 
multiple data sources within the identified case and built theory from abstracting the available 
information of the phenomenon. The researcher previously had a long-term immersion in the 
phenomenon when this study commenced.  
Practitioners and interaction designers cannot design, much less control, Mobile User 
Experience to create an enhanced experience. They can, however, design for an enhanced 
Mobile User Experience. As such, the Framework to Enhance the Mlearning Interaction 
becomes a 360
o
 view of the learners as mobile user‘s interaction with the technology. The 
framework is then not about the technology but about the experiences of the learner as user; the 
experience of the engagement with and through the technology, contextualised by the mobile 
and educational contexts. The framework supports the development of interactions that enhance 
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the experience of the learner‘s educational endeavours. This in turn can translate into learning 
gains, which are experienced by and consequently shapes the learner.  
Marshall McLuhan
48
 argues, ―We shape our tools, and then our tools shape us.‖ The framework 
is then, respectfully, presented as a tool for the ―shapers‖ amongst us. 
 
 
 
  
                                                     
48
 Canadian communications theorist educator, writer and social reformer, 1911-1980 
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